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IHE Kingdom of Iran has acquired a new interest in the course of the 

last year as a corridor to South Russia from Britain or America via the 
Indian Ocean and the Persian Gulf. The nearest point on the Indian Ocean 
to the Caspian Sea is 800 miles, and Chahbar, the only first-rate natural 
harbour on the whole of the Persian coast, is goo miles away. The Persian 
Gulf comes closer, its nearest point lying 460 miles in a straight line from the 
shores of the Caspian. The land bridge to be traversed is a long one therefore, 
and physical obstacles, climatic harshness, and political insecurity have often 
combined to make it a difficult crossing. Wayfarers down the ages have tried 
a variety of routes and dwellers in Iran have sought still others on journeys 
from their inland cities in search of trade. Some rather easy routes exist 


: = between the cities along the grain of the country from north-west to south- 


me east, but to get out either north-east or south-west there is no easy way, no 
ma alternative detour, and hardships have to be faced. Southern Iran can provide 
me plenty of them. 


The pattern of the country explains the need for inland routes and some of 


§ the difficulties in providing them. The coast of south and south-western Iran 
= forms an obtuse angle which bends from east-west to north-west-south-east 
fume a little west of Jask. It is washed by the Indian Ocean to Jask and by the 
= waters of the Persian Gulf for nearly 600 miles beyond. The frontier then 


: ® skirts the plains of ‘Iraq for nearly 400 miles. Inside, plains and foothills form 


= an outer zone where grilling summers are followed by temperate muddy 
f Winters. A mountain zone comes next. In the south the mountains are 
§ seldom as much as 7000 feet high, and although rough and stony, they can be 


§ crossed at selected cols of no more than 5000 feet. The mountain belt behind 


® the shores of the Gulf has an open texture. Great whaleback limestone 


mountains rise one after another en échelon up to heights of 12,000 feet from 


§ a plain over which they are dotted so sparingly that the individuals do not 

® jostle one another but have ample spaces around them to allow for easy round- 
me about passage. Farther north where the Gulf gives way to Mesopotamia the 
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whaleback ranges behind the foothill belt are often set so close together that 
tracks cannot get round them and paths across this jamb make use of various 
accidents of erosion or structure. Farther north-west, beyond the Sehzar or 
Diz river, the folds forming the great rounded mountains become better 
spaced again and roads present less of a problem. A few smaller towns are 
sparsely scattered in the higher valleys amongst the hills where summer 
nights, at least, are cooler than down in the foothills and winter ones are often 
bitterly cold. 

Inside the mountain belt there is a strip where plains are much more 
extensive and the mountains, still made up largely of limestone, are no longer 
the whaleback shape of their south-western neighbours. They are irregular, 
jagged, and often stand with a precipice overlooking the plains. The climate 
here though arid approaches temperate, and several of the largest Iranian 
cities are located here at points where water supply is sufficiently concen- 
trated to make irrigation of fields and gardens possible on a relatively large 
scale. Plains predominate beyond this strip with the ranges between them 
subordinate. Apart from occasional oases lying on their edges they are 
deserts, and form the barren centre of Iran, enclosed on the north by a zone 
of high mountains, the Elburz range, beyond which lies a narrow strip of low 
wet coast-land with luxuriant vegetation. Then comes the Caspian Sea or 
the adjoining Russian plains. 

The frontier of Iran between Gwatar bay in the east and the Sirwan river 
in the north-west is about 1400 miles long. In this distance there is one rail- 
way and four good motor roads with about as many inferior ones making 
inland across the barriers of hills and deserts. Caravan roads are more 
numerous, but most of the trails from the outer to the inner lands of Iran are 
only fit for traffic of flocks and herds with the few donkeys or unshod mules 
and horses carrying the lightest of loads, and assisted by far more people than 
travel with ordinary loads of merchandise. The need for this last class of 
route has been greatest because of the nomadic habits of the tribes since 
sheep and goats are their livelihood and wealth, and the pastures are thin 
and seasonal. The lowlands are completely parched by June, when the 
grass is still fresh and green in upland valleys or on the adjoining alps above 
them. 

Another hindrance to crossing the Iranian ranges is political; warring 
tribes and bands of marauders have often made journeying across country so 
precarious that commercial traffic has been all but suppressed. These lions in 
the path were effectively chained up for the first time in many years by that 
energetic and constructive ruler, Riza Shah Pahlevi, who indeed is responsible 
for the tremendous improvement in the road system during the last two 
decades. But long unrest has been one cause of many a desperate tribal trail, 
as each tribe or clan within the tribe has tried to keep open a way of its own 
from winter to summer haunts instead of following the easier routes, which 
of course were in the hands of the strongest factions. Another reason for the 
many alternatives in the most difficult country between the Marun near 
Behbehan and the Diz river behind Dizful is that it enabled a better dis- 
tribution of the flocks over the whole countryside, for they feed as they move, 
and so use up all the available grazing. 
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In the south, east of the Strait of Hormuz, the rainfall is much lower than 
at the head of the Persian Gulf, but the strata are much less robust. The river 
beds are usually dry and are filled with broad tongues of gravel, which slope 
gently and continuously upwards until within a very short distance of their 
watershed and so provide obvious channels of traffic, cutting through rough 
intractable mountains which would be extremely difficult to cross with pack 
animals. The main roads keep to the east, where the rivers rise farther inland 
and breech the highest inner range. North of it they pass on over a divide at 
about 5000 feet to the first of the deserts. This is long but not inconveniently 
broad, so that a journey across it from wells on one side to those on the other 
can be made within the day. The range along its northern side is higher, 
especially to the west, but is provided with well-defined low passes eastwards 
and higher rougher ones westwards leading through towards the south of the 
central deserts. 

Within the Gulf the terrain is different. North of Bandar ‘Abbas for 80 
miles, broad-backed domes rise one by one from the plains. These are 
convex, steep at the bottom and gentle on top. The bare form of the 
mountain is modelled by a rock-sheet left when outer sheets wore off; but 
their remains form rings of rocky teeth all inclined inwards around the base. 
To go over them means rock climbing. Impersistent streams from the core 
of the dome cut through them but open no easy way, at best a boulder- 
strewn defile blocked at many points by rocky linns only scalable with ropes. 
The steersman on a steamer from Sligo to Glasgow once interrupted his 
Captain’s yarn with a passenger when an islet lay alarmingly close ahead 
by inquiring, ‘Shall we go over it or round it, Sir?” The transport road 
in this country goes round. Farther west the oval plan of the dome is 
often very elongated and for many miles there may be no passage, but at 
length it will plunge to the plain and there some road will be found edging 
round the mountains, seldom going directly to its objective. Farther inland 
the mountains are not so regular in shape and there a gate may be opened in 
a limestone wall by a salt plug which has punctured it; or rarely a stream cuts 
across in a gully wide enough to admit a track as well as the water. The land- 
scape behind this belt is heaped with jagged mountains alternating with 
upland plains over which the road slants to obvious passes leading north. 
Generally, as far as the head of the Gulf, roads directed inland go round and 
not over until far away from the coast, when they sometimes go through. 

The really scenic limestone mountains of south-west Persia are found 
in the sector of the Zagros range between Bushire (Bushahr) and Dizful, 
where many fine chains develop. Rivers now become important obstructing 
factors instead of playing a secondary or helpful role, or drying up as they do 
in the thirsty south-east. They carve profound gorges, sometimes cutting 
through a dome at its highest point and making a narrow gash 5000 feet deep. 
They tend to fetter movement because their valleys may be difficult to cross 
and are never open enough to serve as convenient gangways. Any ordinary 
path across these mountains makes the most of every accident of nature as 
it comes, and by going over or round or even through some hole wins its way 
across country. Although most of the stream courses are useless for move- 
ment, yet the tracks will skirt them. It is rather like taking a tame gazelle for 
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a walk. It is never far away, it keeps near you, but never so near as to allow 
familiarities. 

North-west of Dizful things are much less wild, but with some mighty 
obstacles which are not easily circumvented. One is not breached from end 
to end; and another though cut through by rivers must still be gone round as 
the ravine cannot be traversed. The country in between is surprisingly open 
and some of it can be reached by car across country from the north-west. 
The relative lack of roads across it at present is in part due to recent history. 
It has been a bad region for anarchy, and the bitter campaigns waged by the 
late Shah to establish his order inflicted many casualties, leaving the country 
too sparsely populated for difficult trails to be kept open. In mountain districts 
there are usually a few points on a path which must be repaired each spring 
or the whole will soon become impassable. Travelling through this country 
in 1935 I found that some tribal routes of good repute had become broken 
down and difficult after only a year or two in which the annual migration from 
highlands to lowlands had been disallowed by the government. The same 
conditions continue up to the borders of Kurdistan, and there a strip on the 
north-western edge is deeply notched again by the Sirwan river, producing a 
frontier zone of extremely strong relief. 

Everywhere in Iran movement from north to south or from north-east to 
south-west is difficult, but at right angles along the grain of the country from 
north-west to south-east there is not much trouble, and each of the long 
basins is traversed by an important easy road. Snow may close the passes 
across the mountains for a few days or at most weeks on the higher routes, 
but the most easterly ones, from Chahbar or Minab inland to Bam and 
Kerman, are almost always open. It is far from being so on the difficult tribal 
passages, where some frequented passes must be crossed on snow in August 
and are opened in May or June by the tribesmen “ breaking trail ” with their 
bare feet before the first of the flocks can pass on the beaten snow. 

Many exits from the central desert across the Elburz mountains to the 
Caspian are high and often snowed up in winter, but lower routes are followed 
by the main roads, the one to Resht slipping over a low pass near Kazvin and 
down a valley without any serious climb or menace from snow drifts. 


Motor roads 


The motor roads in Southern Iran which lead inland are six: Chahbar to 
Iran Shahr leading to Khwash (Vasht) and Bam; Bandar ‘Abbas to Gahkum, 
Sirjan, and Kerman; Lingeh to Lar, Fasa, and Niriz, with a summer track 
to Sirjan; Bushire to Kazerun, Shiraz, and Abadeh with several lateral links 
built for strategical reasons; Ahwaz to Andimishk (Salehabad), Kashgan, 
Burujird, and Tehran with sundry laterals up country; Qasr-i-Shirin to 
Kermanshah and Tehran with branch roads to Luristan and Kurdistan. 

The Chahbar road has been built since 1935. It crosses country typical of 
the Makran and for Iran involved little road-making. The mud flat between 
the coastal hills and the rather hilly country about 20 miles inland is the worst 
obstacle, but in many years the rainfall is slight and mud will not often close 
it. Sometimes there are violent downpours with or without thunder, but 
they are exceptional. 
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The motor road inland from Bandar ‘Abbas twists around the lusty domes, 
keeping nearly north to Tang-i-Zagh, to which it was opened by the South 
Persian Rifles before 1920. It has been much improved and locally re-aligned 
since then, whilst the difficult mile across the Tang-i-Zagh salt-plug was 
engineered in 1929, since when the road has been in constant use. It proceeds 
westwards to enter the gorge at the western end of the bulky range with its 
11,000-foot summits east of Gahkum. Once through this short gorge it 
follows up the valley, which is fairly open and leads amidst mountains of the 
rough hinterland to a dreary plain on which Sirjan stands. The volcanic 
range to the north, which the road crosses to Kerman, is not difficult, and so 
gives access to one of the main longitudinal roads connecting Zahidan in the 
east to Qum in the north-west by a rather easy route. 

Cars used to struggle through from Lingeh to Lar, twisting round the ends 
of the mountains, usually in sight of some highly coloured mountains of salt. 
Recently the road has been allowed to decay. Traffic, chiefly in interests of 
taxation and policing, keeps passing from Shiraz to Fasa or on to Lar and 
Niriz by roads skirting the noses of several mountains, but they are’ hot dull 
roads apart from one reach east of Jahrum, a town famous for amber-coloured 
dates. 

The second main road with a constant stream of traffic since the pacification 
of the tribes in 1934, is that from Bushire to Shiraz. It keeps to the old 
caravan route and crosses the same kotals. The exciting zigzags up their 
steep slopes are some compensation for the dusty miles between them. The 
western branch-road from Shiraz to Ardakan and Tul-i-Khusravi has been 
made for the military. It provides a most spectacular ride from Ardakan 
onwards, and at one nerve-trying turn commands a grand view of Kuh-i- 
Dina. The main north road from Shiraz which passes Persepolis and Pasar- 
gadae to Deh Bid is well established along a historic trail as it passes through 
the valleys or over the plains which lead to the north-west corridor to Isfahan 
and Qum. A new road from near Surmaq keeps north-east across the same 
desert basin on which Sirjan stands in the south-east, and crosses the range 
beyond, so providing another route to Yezd on the Kerman—Qum trunk road. 

The third main road was the chief highway in southern Iran until the 
Trans-Iranian railway was opened. It was employed to forward heavy freight 
to the capital from railhead, which stood for some years at Andimishk, while 
the tunnels were dug out and the bridges built. This road follows what is 
certainly the easiest route for a railway from the coast to high Iran. It crosses 
the foothills north-westwards to Pul-i-Zal and then keeps west-north-west 
up a broad valley for 60 miles along the left bank of the Saimarreh river. One 
cutting gave trouble after rain by small landslips, but otherwise it was easy. 
It passes close to the canyon where Sir Arnold Wilson leapt across with the 
river far below‘; and where the road at length leaves the valley floor near 
Tang-i-Fani it twists up to a col amidst the giant blocks strewn about in 
Iran’s greatest landslide, which carried away the side of Kabir Kuh and 
hurled fragments of it 7 miles to the north. The road then keeps up the 
Kashgan river on the left bank. It passes through a series of fine rocky 


' Sir Arnold Wilson, ‘ South-west Persia,’ Oxford, 1941. 
* Geogr. J. 89 (1937) 42-7. 
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gorges formed in the limestones, two of them with the ruins of an ancient 
bridge. To get through one constriction there is a stone-faced tunnel, but 
otherwise it negotiates all the river gateways, perhaps with the help of a 
cutting but without going underground. It is a road where there is wonderful 
variety without any spectacular climbs or zigzags. The most imposing of the 
gorges is the Gazardeh, which was often the scene of an ambush and shooting 
up of lorries in the early years of the road. It leaves the Kashgan river above 
Tang-i-Tir and keeps due east to Khurramabad in full view of Kuh-i- 
Safid, an array of cliffs 50 miles long. Two branches leave it near the town. 
One goes right across Luristan to Kermanshah, a fairly open easy route, apart 
from a defile near Khurramabad at Tang-i-Robat, and for the descent to the 
bridge over the upper Kashgan river at Kaka Reza. The main road bears 
east and then north across a range to the Burujird plain. This is the source of 
the Sehzar river, along which the railway is dug through the mountains for 
the 60 miles from the foothills to Tang-i-Bahrain. From Burujird on to 
Malayir (Daulatabad), ‘Araq (Sultanabad), and Qum most of the way is 
undulating and open apart from an exhilarating run down into ‘Araq, which 
lies in a depression near a shallow salt lake. 

Another road from Khurramabad leads off south-east to the middle 
Sehzar river. It runs so far on a plateau and over the hills, but then plunges 
down into the river’s gorge where it once connected with the exciting con- 
tractors’ road built for service during the construction of the line. It was 
perhaps not very safe when the road was new to the driver, but presented 
unrivalled gorge scenery to the traveller with the minimum trouble to himself. 

The fourth main road from the south-west into the centre of Iran enters the 
country at Qasr-i-Shirin, and after a few miles on the red foothills climbs at 
Pa-yi-Taq to the 4000-foot level. It runs over a series of plains and some open 
cols to Kermanshah. The main road faces another climb to the Asadabad 
pass, but the whole journey to Hamadan is remarkably tame compared with 
that up the Kashgan from Dizful or over the kotals from Bushire. The road 
to Kurdistan and the frontier village and post of Nausud goes west from Ker- 
manshah. It runs in front of the Avroman mountains along the plains 
and foothills on its southern side until it drops by a steep and tunnelled course 
to the modern girder bridge across the Sirwan river. It is surprising to find 
a gale blowing here at the river level on a day which is calm outside the actual 
gorge, but it does so daily in summer. The rise on the far side to Nausud is 
stirring on account of the rather fine scenery. Another branch to the south 
from Shahabad crosses hills and valleys and also traverses one well-made 
tunnel to the fort at ‘Ilam (Deh Bala) on the north-west end of Kabir Kuh, 
once the stronghold of the Wali of Pusht-i-Kuh. It carries on farther south, 
having been graded and makes over the two ranges interposed between ‘Ilam 
and the ‘Iraq plain, until it reaches the frontier. 


Caravan roads 


The caravan roads served Iran for many centuries, indeed until the 
abundance of competing motor transport put mule and camel caravans out 
of most business. Only the Bushire and Qasr-i-Shirin motor roads are old 
caravan trails; the others follow new alignments which depend upon engineer- 
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ing works, to pierce or modify some obstacle like the Tang-i-Zagh tangle, or 
the limestone walls of the Kashgan valley, or the spurs on the road to Nausud, 
or to bridge substantially a river as at Kaka Reza. In the Makran two import- 
ant roads used to run north, one in the east from Bahu Kalat up the bed of the 
Sarbaz river to its source ; then across a roughened plateau to drop into another 
broad watercourse on the northern slopes leading down to the Bampur plain. 
The other is more central, from Chahbar past Bint along the gorge which is 
notched deep in the Kuhran, guarded above by the village of Fanuch. It leads 
onwards over an almost imperceptible pass to the Hamun-i-Jaz Murian 
drainage passing Muskatan and crossing the plain to Bampur, with its old 
ruined fort. At the western end of Baluchistan the Birinti gorge, through 
which the camels wade for a time, opens out to an easy route passing Khanu 
and through Rudbar and Jiruft to the easy low col of Deh Bakri breaching the 
11,000-foot range of Jamal Bariz, and so to Bam or Kerman. 

The port of Bandar ‘Abbas had its trade routes to inland towns like 
Kerman, but was also connected to Isfahan, the capital in Shah ‘Abbas’ time. 
A series of bridges, tanks, and serais were built along a line leading to Lar, 
Jahrum, and Shiraz to facilitate travel. The old Kerman caravan road keeps 
much to the east of the motor road, indeed it followed the line of the motor 
road shown on Bartholomew’s 4/M map of the Middle East. From Bandar 
‘Abbas it crosses the coastal plain north-east to the foot of the sombre Zindan 
range, a sage-grey ridge running north and forming a kind of frame to the 
western terrain of many domes. Not one of these lies east of the Zindan 
range, or north of its western extension when it suddenly turns west near the 
village of Pur. A gap in this range lets the road pass through to the Daulatabad 
plain. It joins the motor road near Sirjan. 

The Lar road, being aligned nearly along the grain of the country, keeps 
between the domes and rises gradually with an occasional bend round a 
plunging dome, edging north to reach the next convenient valley. It is the 
longest, but much the easiest road to the Iranian upland plains, although 
rather desolate, and men or animals using it are entirely dependent upon the 
stores of sludge full of guinea-worm masquerading as water in the various 
birkehs or tanks along the trail. The route is derelict owing to its length. 

The few caravan roads which led in from the coast between Bandar ‘Abbas 
and Bushire are unimportant. They were kept alive till recently by the 
smuggling trade. The tax on sugar amounted to about four times its cost, and 
was used to pay for the building of the railway. This was obviously a tempta- 
tion to deal in contraband sugar from Arabia. It found its way up country for 
many years and was sold at less than the taxed sugar and was just as good. 
From Bushire onwards there have been many trade routes, but flourishing 
brigandage closed many of the roads, such as one from Kazerun by Fahlian 
to Ardakan and Abadeh, or another from Behbehan to Simarun and Isfahan. 
Caravans travelling along the Lynch Road from Ahwaz by Malamir to Chigha 
Khur and Isfahan, or on its eastern alternative across the Karun river via 
Bars and Lurdagan, were incessantly harassed by bandits and traffic dwindled 
whilst the roads deteriorated. The mountains of the Bakhtiari country raised 
too many high obstacles for much commerce to pass, and the next main road 
led up from Dizful to Khurramabad by the route shown as a motor road on 
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Bartholomew’s 4/M map across the hills through Papi country some 40 miles 
east of the actual motor road. This road was a precarious one long before 
the last war, as Sir Arnold Wilson tells! and it fell into disuse upon the 
opening of the Kashgan motor road. 

Kabir Kuh, which runs for 100 miles from Pul-i-Zal to ‘Ilam, has no main 
road across it from Pusht-i-Kuh; but a mule trail not far from the present 
motor road used to come across the outer ranges from Bedra on the plains to 
‘Ilam. The most important of all the old routes was that from Qasr-i-Shirin, 
which for many years had been open to wheels, and by doing its climb at 
Pa-yi-Taq had no other serious difficulty to face on the way to Kermanshah. 
Pack trails led away from it northwards to Gawareh and Ruvansir in Kurdi- 
stan, and southwards to Gilan, the village of the Kalhurs, tribal rivals of the 
Lurs of Pusht-i-Kuh. This short sketch of the old pack trails shows that the 
combination of circumstances physical and human served to restrict possible 
alternatives very much. A few mountains are insuperable to laden beasts, a 
few rivers are difficult to cross, and their gorges force travellers to detour, 
but predatory man has been the surest brake to enterprise, since successful 
enterprise involves safe lines of communications. 


Tribal routes 


Tribal routes are more numerous than the others and rougher. Their 
legitimate use was to serve the livestock and the tribesmen as they passed up 
or down in search of new pasture or escaping from climatic rigours. They 
were in use therefore for a very small part of the year, and if frequented at 


other times it was probably by raiders. The tribal communities lived in well- 
defined areas of hill country during the summer and autumn from which the 
majority never moved until impending winter set them trekking back to their 
allotted lowland grazing area. They occupied a kind of dumb-bell, and only 
the administrators, the khans and their bodyguards, travelled often beyond 
the tribal grazing limits. This life was monotonous, with no more variety 
than the daily round and a chat by the camp fire at night, usually with the 
same untravelled and sketchily educated circle. Tradition glorified the hunts- 
man, and every tribal boy nursed the ambition to hold and use a rifle which 
he would value next to his life. The local conventions made it extremely 
inconvenient to be caught or suspected of killing neighbours, and yet the urge 
for adventure, blood, and excitement called for some relief. Highway robbery 
provided just what was wanted. It was geographically an education, for the 
bandits often struck far from home. They had to know and follow the lesser- 
travelled paths right outside their own particular dumb-bell, and while the 
loot seldom made much of a killing for the rank and file, its imaginary value 
was well worth the trouble of collection. ‘Think also what a topic of conversa- 
tion it provided. Secondary wild tracks were known and kept open for this 
recreation, and following them often called for a daring scramble over a water- 
fall’s ledge or the face of a precipitous escarpment. Sometimes they needed 
a bridge. All the short spans were known where a boulder lay fortuitously in 
midstream, everywhere that a pole could be flung across to let a barefoot 
balancer pass. All the bridges are slight affairs ranging from the single pole 


Geogr. F. 92 (1938) 327. 
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crossed like a tight rope by nerve and balance to the mattress of wattle resting 
on a trestle of several timbers which reluctant animals could negotiate. Few 
were permanent through the year, most of them being washed away by 
floods, to be rebuilt when their absence was holding things up and a crossing 
had to be made. 

The trails in Baluchistan and the Makran are all simple and follow the 
rivers from coast to the date gardens three or four days up country. The 
country is so thinly inhabited that no annual mass migration takes place; the 
necessary movements involve carrying dates out and dried fish in, or limited 
grazing sweeps with small flocks of goats or sheep in the hills close to the date 
groves. Most of the gardens are found where a feeble water supply emerges 
in a gully near the foot of the steep slopes of a range, and there the better 
roads stop; but there are also the paths up them only used for goats unless a 
footman needs to get away from some danger real or imagined. The small 
communities often live in the state of alarm which feuds always engender but 
are vaguely knit together by dread of the Central Government and look to the 
headman at Ramishk for guidance. The occasional steep footpaths crossing 
Kuhran in the west or Bagraband in the east seem to fulfil no other serious 
purpose. 

For many miles west of Bandar ‘Abbas the rivers are salty if they flow at 
all, and this is one of the reasons for the sparse population. The little there is 
lives in small groups which are self-supporting on a strip of river-bed where 
a few palms grow and even a little grain will sprout and ripen. They keep a 
few goats and seldom move far from their huts. They have little use for roads, 
and the poverty-stricken land allures few visitors or even robbers. Up- 
country water comes largely from wells or kanats and the families relying on 
them have little urge to move far away, since the climate is tolerable and 
there is no high-level Elysium within reach. It is not difficult country, but 
contains a high percentage of plain over which the tracks pass from col to col 
or deflect locally to some water-hole in between. 

Nomads become numerous farther west and north-west, and from Jahrum 
onwards the Qashqai appear. The Mand river basin is within their beat and 
they come and go with the seasons over roads which suit their camels. The 
roads tend to lie in the long wide valleys running north-west and south-east, 
except at passes where they deflect over the ranges as for instance near 
Shiraz. The convergence of their routes into the Shiraz valley largely 
aceounts for the role of this town as a market-place. This Turk tribe had 
long since driven the Kuhgaluis away from any mild country between Shiraz 
and Behbehan. They wintered here and in spring set out on a long round- 
about journey via Shiraz to high country north-west of that city. They moved 
along the grain, and infiltered south-westwards from the high plain back 
towards the high mountains which their journey circumvents. This means 
that the Qashqai virtually occupied all the country where gypsum underlies 
the soil in the south, or where the mantle of soil is thick enough to cover the 
rocks in the north. The bare limestone and the scanty patches of soil upon it 
were left to the wilder tribesmen. In Qashqai country a troop can move 
almost anywhere; in Kuhgalu it is as restricted as a cab in a London street. 
Populous tribal Iran extends from Shiraz to Kurdistan. It suffers from 
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extremes of climate which any sensible man or animal will endeavour to 
avoid. Much of the country resembles parts of the French Jura mountains 
except that oak flourishes in Iran instead of pines and firs, and in Iran many 
of the ranges rise above timber-line. In each system the chains form a crescent 
broken across by a few lines of fracture affording an unusually easy passage 
across the arc, but on the whole it is difficult country, being deeply dissected. 
The roads lack neither grand scenery nor a sense of romance, and although 
they have deteriorated after a decade without attention, when most of the 
khans who planned the moves so as to avoid congestion and ordered a suc- 
cession of families in column of route have died or been killed off, their roads 
can still be seen. 

One of the tracks in Kuhgalu keeps along an important cross-fracture 
system in the Zagros. It lies east of Fahlian and leads up to Pul-i-Murt, a 
bridge recently described by Sir Aurel Stein.: Then it climbs up to the wide 
alluvial plain of Rudian, crossing it to Ardakan. It used to lead on as a caravan 
road over a col in the limestone ridge north-east of Ardakan, and down an 
enclosed valley past Shul to a ford over the braided river, Rud Kur; then it 
climbed over the slopes of the round-topped Kuh-i-Yar and dropped to the 
plain leading to Abadeh. An unusual obstacle lurks in the way: a reedy 
swamp south-west of Asupas. Entire caravans are reputed to have been 
swallowed up in it, and in 1935 it was still a dangerous deceptive trap. 

A branch road from Pul-i-Murt goes north-west up the main valley, which 
at length turns sharply north-east through a tight gully known as Tang-i- 
Ganjauiz. The road is passable with donkeys which can squeeze through a 
little natural tunnel on the way and cross the limestone slabs poised over the 
gorge. It leads through to the centre of Kuhgalu. 

Important Kuhgalu gangways go round both ends of the monster whale- 
back mountain Kuh-i-Khami rising gooo feet above the plain and 30 miles 
long. The Zuhra river skirts its south-eastern end, which then zigzags away 
to the east, while a small tributary cuts north-east in a surprisingly straight 
course through a succession of gorges where a track can also pass. Three 
bridges stand in ruins at the first called Tang-i-Chal, and the motor road laid 
out and graded from Behbehan to Kazerun comes to the same ford. The next 
gully a few miles upstream is easily passed, for the river is smaller, without 
the water supplied by copious springs en route; also the usual narrow cut 
through the limestone mountains has been choked with gravel, so that the 
defile is wide open to all animal traffic. Another few miles of open valley end 
at a box canyon carrying a small stream over its boulder-strewn floor. It too 
is easily entered in spite of the overhanging walls. The valley beyond opens 
out and is the scene of the one heavy defeat the Shah’s troops suffered during 
the bitter fighting in Kuhgalu. It produced a local Robin Hood, one Lauras 
whose exploits will probably become legendary though his career ended in a 
fighting death. 

At the head of the valley a zone of cols runs north-west and south-east, but 
the track climbs the stiff slopes to the 7000-foot level, where a series of plains 
hemmed in by amphitheatres of crags provide the grazing which keeps the 
Kuhgalu flocks alive during the summer. During the winter snow often lies 


1 Geogr. F. 92 (1938) 316. 
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up here and after a storm the passes to it are difficult. Formerly there was 
nothing at Tul-i-Khusravi beyond a tumulus, but they have built a small 
village there with a line of shops, and standing apart from the little bazaar is 
the Governor’s pleasant-looking house. It makes a good administrative 
centre since open country lines the Khirsin river for a distance down stream 
and gives easy entry to parallel and transverse valleys on the south-west. The 
ground rises steeply across the river to the series of mountains arrayed in 
front of the commanding range of Kuh-i-Dina. Before the tribes had been 
subdued these hills were often the scene of strife between the defending 
Kuhgaluis and the aggressing Qashqais whose leaders live to the north, in 
forts on the Kakan plain. A mule track connects Kakan and the village of 
Diz-i-Kurd beyond which fairly easy and varied trails make their way north 
towards Abadeh. 

Several routes diverge from the north-western nose of Kuh-i-Khami, none 
of them easy, but all in use when the tribes were wont to travel. One of the 
lesser known goes through the hidden districts of Khairabad basin and passes 
a cave perched high up on the vertical face of a cliff. Some chieftain once 
lived in it and built brick structures inside. It appears to have been entered 
by some sort of hoist up a wide crack, but the contrivance has gone and with- 
out some ropes it is not possible to enter what is still called the King’s Cave. 
This difficult road is now neglected except by a few fugitives, in favour of a 
track going over and round some exhilarating mountains not far from the 
Marun valley. From viewpoints on this trail some of the meanest but most 
spectacular tangs in Persia can be seen, gorges cut deep in razor-edged 
mountains, only a few feet wide, slits in a rock wall. 

The lowlands between Behbehan and Deh Dasht are divided by the gorge 
at Tikab through which the road proceeds to the northern mountains. The 
edge of the lowlands is a limestone wall cut in a few places by gullies leading 
through it to the foot of an inner one. Between the two a semi-circular 
depression, with crags of the outer range overlooking it, and slabs of the 
inner rising from it, leads round to a second cross-cut which is guarded by the 
old fort of Qal‘eh Gul. A few miles to the west another road, instead of going 
through like the last, goes over and zigzags down the northern side over slabs 
made passable by an old paved road which comes down to a bridge across the 
Marun at Qal‘eh Kalat. These two roads, where one would have served, are 
a sample of the tribal jealousy which hastened the downfall of the feudal 
system. In the pacification of this country it was adroitly exploited by the 
Government. Rough stony tracks keeping on the right bank of the river rise 
and fall over ranges and across lateral valleys to the oak-wooded hollow of 
Chin. The Marun flows in gorges both above and below. The upper is 
2 miles long, but to reach the upper end involves a circuit of 16 miles. Half- 
way round it crosses the ridge the river cuts, and a road strikes off north-east 
towards the plain of Saqava, another of the Kuhgalu grazing grounds looking 
rather like a gigantic stadium with an ample oval layout of stands all round 
formed by a girdle of hills. Crossing this is easy and the track emerges at 
the ruined bridge of Patava on a branch of the Khirsin river. The usual way 
on to Isfahan runs. north-east to Maimand and a crossing of the Khirsin 
below the tremendous gorge 5000 feet deep where it cuts through the 
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shoulder of Kuh-i-Dina in Tang-i-Marbur. Another track goes east and 
climbs to Sisakht, a village and fort superbly situated under the cliffs of Dina 
to guard the one pass which divides this great range about midway and pro- 
vides a crossing at 11,000 feet above sea-level. The guardian of this fort, 
once very important, was a very astute old man who had survived the pacifica- 
tion, until 1934 at least, without incurring serious government censure or tribal 
wrath. His tact was apparent, for he had an ample supply of cheerful and docile 
wives to care for him. Both routes involve some climbing, the one at the dip 
from Maimand to the river and up to the foot of the plain on which Simarun 
stands, and the other to cross the pass above Sisakht. There is no real diffi- 
culty here, and at Simarun an occasional motor car has shown itself. The 
town is a key one set at the mouth of the best passage through a long rock wall 
and leading up a reasonable gradient, past the living spring which waters the 
town, to the high plains which are accessible from the main Isfahan motor 
road. 

There is no need to re-describe the Lynch Road, which follows the right 
bank of the Karun river from Shalu to Dupulan and Dustaneh, unless it be 
to refer to the bad-weather by-pass along the Tang-i-Darkash Warkash, a 
narrow Cleft that takes a slippery trail through instead of over Kuh-i-Zirreh. 
A less-known route follows the left bank. It is open as far as Bars, where it 
crosses the Khirsin river. After a rocky up-and-down start as far as Bidala it 
gets on to a succession of plains through Lurdagan and Khaneh Mirza. There 
is a sharp drop from these to the broken bridge at Pul-i-Kareh, and crossing 
the river there over a frail affair of poles and wattles it makes north under the 
heights on the east on to the motorable plain of Gandeman. 

A wild road through the centre of Bakhtiari country goes from Shushtar to 
Dunbeni (Dumbineh). When it leaves the foothills it enters a gorge through 
the outside limestone range, and inside it passes the tiled shrine of Baba 
Ahmad on the way to the broad valley at Chulbar. Then it climbs to a shrine 
in the mountains called Shah Qutbuddin under the high limestone ridge of 
Kuh-i-Minar, to cross which involves some bad going for men and animals; 
the track was kept open here only by annual work in the days of the khans, 
and now it would probably need some reconstruction before laden animals 
could pass. Then the track drops to the open valley of Shimbar, a tribal 
assembling ground before the relays set off for their hard climb up and over 
the nose of Kuh-i-Kainu. One main road goes straight up the side along a 
scree-packed gully, and another farther east climbs more gradually on the 
outside of the mountain over steps and ledges of limestone, allowing a grand 
view across the rather lower country to the south-west. Then it slants east 
over the lowest neck in the whole Kainu system to an alley-way beyond to 
the mountain stream at Mauri. 

One stage more over the pass of the Thousand Terraces is followed by a 
drop into the oak-wooded valley of the Bazuft, which is rather open at this 
point, though it closes to a narrow furrow farther down-stream. A steady 
climb out of this brings the traveller to Darreh Shu, where the last grazing is 
available for animals before tackling the long climb over screes to the Galleh 
Shah pass at about 13,000 feet. A snow-filled slit on the north leads down 
from it to the big Karun springs and an open, wide valley, an ideal situation 


vis 
i 
4 
is 
‘ 3 


126 SOME ROUTES IN SOUTHERN IRAN 


in which to pass the summer when days and nights are scorching on the plains 
of Khuzistan. Almost directly across the Karun river the hillside is notched by 
a big trench which marks an abortive scheme to cut a canal through this 
mountain to carry the head waters of the Karun into the Zaindeh Rud so as to 
improve the water supply of Isfahan. With modern equipment a tunnel to 
achieve this would not have been difficult, but the immense excavation for a 
canal defeated a great Shah with all his resources. The hill is easy to cross, 
and then the Zaindeh Rud can be followed along a gorge it cuts through the 
range of mountains which frames Bakhtiari country and leads on to the wide 
upland plains. 

The Bakhtiaris formed two septs, the Haft Lang and the Chahar Lang. 
The road just described passes through the former’s territory. The Chahar 
Lang is the lesser sept to-day and has to be content with a still harder road 
over some very broken country on the left bank of the Zaliki branch of the 
Diz or ‘Sehzar river. This trail enters the mountains through the Garpi 
defile which gives a passage through three high ranges to a trough behind. 
Here the track turns north-west as far as the wooded valley containing the 
headwaters of the Rud Shur up which it works north-east to the higher 
country. At one point it turns into a narrow gorge apparently closed by a 
rock fall, but blocks have jambed and left a tortuous passage where the lower 
boulders are well polished by the rubbing loads and fleeces of the animals as 
they pass through to tackle the very severe climb north-east to the limestone 
edge formed by a north-western prong of Kainu. An alp beyond gives space 
for a rest and grazing near a little lake at Tembi before it goes off again down 
4000 feet to the stream and up as much on the far side, over the north- 
western end of Zardeh Kuh and down to a bridge of two spans with a boulder 
as the central pier, crossing the river below. Another 4000-foot hurdle has to 
be crossed to Baznui where there is a ruined bridge, but where crossing is 
now contrived on the usual flimsy pole structure. There are a few rice fields 
here, for these deep gorges act as sun traps in the summer and are surprisingly 
hot considering their altitude and the proximity of high mountains. The last 
steep rise is from Baznui over the eastern end of the splendid 14,000 foot high 
Qal‘eh Kuh, and then the trail emerges on to the high plains near Arjanak, 
which connects with a net of motorable tracks to the branch road passing 
through Dunbeni. 

Another tribe of this sept crosses the ranges a little farther west, over high 
domes of mountains near the foothills and then past the springs of Chilab to 
the Zaliki river. Pul-i-Kul once crossed it, but the bridge is now broken down 
to a few stumps, formed by the piers, but they still serve to carry the tribal 
structures when required. The riverside trails leading to it traverse lime- 
stone slabs which only unshod animals can negotiate, so that the double chcre 
of taking off the animals’ shoes before tackling the crossing and of re-shoeing 
them on the far side, has to be done if a caravan essays this route. On the 
other side the path turns away from the river up a tributary leading north. It 
starts with a narrow gully where in tribal days one of the single pole bridges 
was placed across a 15-foot gorge where white water ran beneath. Its function 
was to let a tribesman with good nerve and balance cross here and avoid the 
few miles walk upstream to the next crossing, where there is an easy ford. 
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The country ahead is much dissected; indeed my colleagues mapping the 
district climbed 45,000 feet in seven days to occupy their stations. A hard 
day’s journey from here across country leads to the Darreh Daraz, a great 
glen under the crags and screes of Kuh-i-Rubat. The glen opens out a day’s 
march on to a spacious basin whose northern slopes end at a high grazing 
ground overlooking the deep trench to the north-east dug under the cliffs of 
Ushtarinan Kuh. A landslip into this depression has blocked the valley and 
held up a good-sized refreshing lake. The trail passes by it and then proceeds 
north-west until it can skirt the plunging end of the mountain range, and 
reaches the plain beyond, a little east of the railway where it emerges from the 
Sehzar gorge on to the Burujird plain. 

The Lurs, who live a bit farther north-west, have several roads between 
their market town of Dizful and their keep at Khurramabad. Each was rough 
and unsafe, and the best kept closest to the divide between the Sehzar on the 
one hand and the Kashgan on the other. It sets off from Pul-i-Zal close to the 
Saimarreh river and passes by such pleasant hollows as Buku and Dadavar, 
in which is good grazing land amidst scattered oak trees. It offers fine scenery 
and shooting. These roads have all but ceased to be used, with the improved 
motor road on the one side, the railway on the other, and a government 
injunction which does not encourage tribal people to live in a sanctuary that 
might harbour highway robbers. 

Luristan, north-west of the Kashgan, is pleasant country. It is walled 
in on the south-west by one long even range, Kabir Kuh, and is effectively 
blocked by high ranges between Khurramabad and Kermanshah. An inner 
barrier is formed by the escarpments above the Saimarreh at Varizard. 
Several large plains exist inside these barricades, divided up into separate 
ovals by lesser ranges. They are generally connected by easy passes. Many 
alternative ways are available through these inner parts, but the outer 
obstacles are hard to circumvent. The Saimarreh river which crosses the 
Luristan is another difficulty for it can be forded easily only at Hulailan near 
a much-visited shrine, and elsewhere a crossing involves the use of a Rilth, a 
skin raft. Old routes through Luristan had their bridges like Kuridut, but 
all these are now in ruins. Below this bridge the river moves by steps north- 
east where it cuts through several ranges and flows parallel to them, north- 
west or south-east, in the hollows between. The gorges it makes are profound 
and quite impassable. Upstream some of the gorges like Tang-i-Garma are 
provided with good paths, but in others it is all that a lightly laden donkey can 
do to squeeze through the boulders, for instance under the cliffs of Varizard. 
There is not even a footpath near the river gorge where it breaks through 
Kuh-i-Charmi to enter the Kermanshah plain. 

Although Kabir Kuh appears to be an unbroken barrier a few paths cross 
right over it, some passable only by men on foot, and some suitable for 
donkey traffic. North-west of this range other tracks existed which had a 
steady movement over them whilst the Wali of Pusht-i-Kuh ruled the region 
from his fort in ‘Ilam, and for years afterwards smugglers used them to bring 
in the secondhand clothing which was held in high esteem before fashions 
changed to homewoven shoddy reach-me-downs which for a time were the 
vogue. It is the line of one of these old tracks which has been followéd 
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approximately by the motor road from ‘Ilam to the frontier. ‘The motor road to 
Kermanshah keeps well to the west of the tribal track which climbed out of the 
plain, passed under the crags of flat-topped Kuh-i-Manisht, and dropped 
down on the east of it to travel over rounded hills and through open valleys to 
the north, where good going made long stages possible. It joined the main 
road at Shahabad where the ‘Ilam motor road still branches off. 

The tribal routes in the north-western part of the region have long been 
overshadowed by the main road from Qasr-i-Shirin to Kermanshah, but on 
either side of it there are places where limestone domes form mountains with 
low noses, or their ruins have been cut through by streams. The passes thus 
provided have been used for tribal transport where the steep gradient is not 
a deterrent as it is for wheels. Gilan, Gawareh, Ruvansir, and Qishlag all had 
a road reaching them across the grain of the mountains, and even the high 
sierra of Kuh-i-Avroman is humbled here and there to let a road go through 
into Kurdistan. More freight moves along these roads than over those in 
Bakhtiari country or Luristan. The Kurds have long lived in little villages 
clustered like wasps nests against the lower slopes of deep valleys, and these 
are terraced to accommodate orchards. The dissection is so great that grazing 
for their goats can be found within a few miles of their homes by a simple 
climb, and the need for a seasonal trek in search of pasture is removed. Dried 
fruit is their chief produce, and so the trails from Karind or Sar-i-Pul north- 
wards are routes rather for commerce than for itinerant flocks. 


The routes in Iran are varied and numerous but seldom good. They range 
from the preposterous railway, a monument to the dogged determination of 
Riza Shah Pahlevi and a masterpiece of modern engineering and masonry, to 
the vaguest tufangchi rah, a footpath involving the rashest of rock climbs. A 
few motor roads were roughed out by the British forces in the period between 
1916-and 1920, but they have been recast, vastly improved, and extended to 
a comprehensive network during the reign of Riza Shah. To accomplish the 
opening up of Iran more was needed than engineering, for surmounting the 
physical obstructions was only half the battle. Lack of security has always 
been a menace to travel in Iran, and in the latter years of his reign the late 
Shah had gone far to establish safety such as had not been known for a 
century. Perhaps his methods were ruthless but they were methods that 
worked. The motor roads flourished and others declined or disappeared, 
partly on account of the increasing efficiency of mechanical transport squeez- 
ing out mule and camel caravan competition, thereby automatically closing 
the caravan routes, and partly because the government suppressed nomadism, 
and the tribal routes have fallen into decay. Regarding the efficiency of motor 
transport it should be recalled that about 1918 petrol had to be carried by 
animals to dumps above Pa-yi-Taq pass because a car in those days, even if 
loaded with nothing but fuel, would consume its own load long before the 
round trip to northern Iran was completed. Nowadays the tankers rumble 
along the roads to remote corners of Iran with stores of petrol, their own 
needs being met by a small fraction of the load. 

Relatively few trade routes cross from the shores of the Persian Gulf or the 

1“Tufangchi rah” literally, a rifleman’s path. 
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plains of Mesopotamia to the plateau of Iran. It has been shown that this is 
a result of the topography with its long whaleback ranges, some of them 
100 miles long and others arranged in awkward groups which leave only a few 
practicable ways round, through, or across them for roads to follow. The 
rivers north-west of Bandar ‘Abbas give little help in opening roadways, for 
they cut their gorges so deep and narrow just where an adit is needed that 
they debar traffic and are all but impossible even for foot men. Roads never 
follow a river bed for long. ? 

The tribal routes are far and away the most entertaining tracks in Iran, and 
no one who likes Alpine scenery and perhaps a quiet spice of adventure would 
trade journeys along them for the tamer ones followed by heavy transport. 
Some obstacles even these do not attempt to cross, but they provided a 
swarm of alternative routes. When memory recalls part of some roads which 
have been travelled it must be owned that tribesmen in south-western Iran 
who aligned and made them were uncommonly stout-hearted fellows, and 
that the common mule was endowed with the attributes of a cat, including 
the plurality of lives. As a final word of caution it may be added that if a trail 
follows what seems to be the hard way and leaves what looks to be an easy 
one aside there is usually some good reason for it, and superior intelligence in 
these matters often does not pay. 


DISCUSSION 


Before the paper the PRESIDENT (Sir GEORGE CLERK) said: In 1924 the Rev. 
P. L. Dickson, a Fellow, made to the Society a gift of money to provide in 
alternate years a small stipend for an Asia Lecture, and the first of a dis- 
tinguished series was delivered by Sir Aurel Stein on the third of November in 
that year. To-day is the ninth of the series and the Council last autumn 
appointed as Asia Lecturer Dr. J. V. Harrison, who has chosen for his topic 
“Some routes in Southern Iran.” 

Dr. Harrison is well known to the Society: he has given us several learned 
and masterly papers on the detailed structure of the country he came to know 
so well while engaged in geological survey for the Anglo-Iranian Oil Company. 
His lecture to-day will give us a more general and comprehensive view of a 
subject which has in the present condition of the world a topical interest, in 
addition to a strong strategic and scientific interest. 


Dr. Harrison then read the paper printed above. 

The PrEsIDENT: The Rev. P..L. Dickson’s bequest has been amply justified 
on this occasion. I am sure that I may, on your behalf, offer the lecturer our 
thanks for a most interesting and, indeed, romantic lecture on an area of the 
world which may play a much bigger part in the future, so that we may come 
to know well some of the place-names we may have heard for the first time 
to-day. We owe Dr. Harrison a debt of gratitude for a most interesting evening. 
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SYRIA AND THE LEBANON: THE PROSPECT 
J. W. CROWFOOT 
Meeting of the Society, 15 December 1941 


HE former wealth of Syria has been a commonplace ever since the 

Hebrew prophets rhapsodized about Tyre and Sidon and Arvad. In 
recent years other famous countries in the Near East have made notable 
advances, Greece, ‘Iraq, and Turkey, for example; Zionism, at some cost, 
is changing the face of Palestine; oil is bringing riches to Arabia; the revival 
of Egypt is an accomplished fact however unequally the new wealth may be 
distributed. What are the prospects in Syria? The country has been under 
French administration for the last twenty years or so and there is a mass of 
new material which bears upon this question. In the first place, there are the 
Annual Reports which the French authorities were obliged under the terms of 
the mandate to render to the League of Nations, and the critical examinations 
of these reports which are to be found in the Minutes of the Permanent 
Mandates Commission. In the second place, we have the publications of 
engineers and scientists and archaeologists who have been actively exploring 
the history and resources of the country under the auspices of the Govern- 
ment or of the new Institute at Damascus or of foreign bodies. Most of 
the new material comes naturally from French sources, but Syrians also have 
added valuable contributions, indeed one of the most useful in its bearing 
upon the present inquiry is a collection of studies mostly made by Syrian 
students from the American University of Beirut.' 


The states of Syria and the Lebanon, whose independence has been 
proclaimed separately during the last few months, are fragments of the 
Arabic-speaking bloc which was detached from the Ottoman Empire at the 
end of the 1914-18 War. They were placed under a mandate which was given 
to France by a decision of the Ambassadors of the Principal Allied Powers 
meeting at San Remo on 24 April 1920. Before 1914 the more picturesque if 
less fertile parts of the Lebanon had enjoyed a measure of autonomy since 
1864 under the rule of a Christian governor who was appointed by the 
Sublime Porte; the remainder of the two new states consisted of parts of 
three Turkish provinces—Damascus, Aleppo, and Beirut, plus a large tri- 
angular slice of the Jazira, or Island, between the Euphrates and the Tigris. 

The. external boundaries were settled, roughly, by two diplomatic instru- 
ments: an Anglo-French Convention of 23 December 1920 and a Franco- 
Turkish Agreement of 20 October 1921, but they were not properly delimited 
for some years. The boundary with Palestine was agreed in 1923, that with 
Turkey in 1930 after a prolonged controversy, those with Transjordan and 
‘Iraq in 1932 and 1933. In June 1939 the area of Syria was reduced by another 
Franco-Turkish Agreement, a large district known previously as the sanjak 
of Alexandretta or the Hatay being then ceded to Turkey by the Mandatory. 


: ‘The economic organization of Syria,’ published in 1936 by the American Press at 
Beirut and edited by Mr. Said B. Himadeh. 
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This cession, which violated the mandate,' was defended at Geneva as being 
necessary for the protection of Syria from Turkish aggression; it gave 
Turkey the finest natural port on the coast of Syria as well as the city of 
Antioch, and it was bitterly resented by the Syrians as an act of appeasement 
at their expense. 

The boundary betwee. Syria and the Lebanon was promulgated by the 
French High Commissioner in 1920; the old autonomous district of the 
Lebanon was then expanded into the Grand Lebanon by the absorption of 
the whole littoral from and including Tripoli to the frontier of Palestine, and 
of four districts in the interior, the latter addition carrying the boundary of the 
Lebanon to the crests of the Anti-Lebanon range. By giving the port of 
Tripoli and a long section of the railway connecting Damascus with Aleppo 
to the Lebanese this change gave them, or the Power which controlled the 
Lebanon, a stranglehold over Syrian communications by land and sea. It has 
been the subject of numerous protests and recriminations. 

The north boundary, which divides Syria from its former suzerain, follows 
the course of the Baghdad railway for the greater part of its length, the railway 
line, the stations and sidings being assigned to Turkey, and it is reported that 
the first High Commissioner, General Gouraud, estimated that he would need 
an army of three hundred thousand to safeguard his frontiers. One must 
conclude that it was not contemplated when these frontiers were arranged 
that Syria would ever have to defend itself. France has, of course, borne the 
major part of the cost of the military forces stationed in the two countries 
during the period of the mandate and ardent Syrian nationalists do not 
imagine that they could dispense with some external guarantee.? 


The two states are said to cover an area of about 57,900 square miles, and 
the boundaries of the old provinces out of which they were carved oversailed 
this area north and south. The French reorganized the country on new lines; 
at first they split it into six major divisions: the enlarged Lebanon, Damascus 
province, Aleppo province, the district of Latakia which was also called the 
district of the ‘Alawis, the Jebel Druse, and the sanjak of Alexandretta. This 
arrangement was purely political and it will be convenient in a note which is 
not concerned with political questions to regard the two mountain ranges in 
the west which constitute most of the Lebanon state and the district of Latakia 
as one region, the country to the east as a second. 

The western ranges are divided from the interior by the valleys of the © 
Orontes and the Litani. They are separated from each other by the valley of 
the Nahr el Kebir (anc. Eleutherus) which flows into the sea close to Tripoli. 
They rise like two mighty islands at the east end of the Mediterranean and 
they are Mediterranean in character. The rainfall is seasonal, from 20 to 40 
inches with more on the higher altitudes. The upper parts of the Lebanon 
are covered with snow for half the year and snow lingers in crevices late into 


' Article 4. The Mandatory shall be responsible for seeing that no part of the terri- 
tory of Syria and the Lebanon is ceded or leased or in any way placed under the control 
of a foreign Power. 

? See, for example, E. Rabbath (a deputy in the Syrian Chamber), ‘Unité syrienne et 
devenir arabe,’ Paris, 1937. 
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the summer. The coastal strip is narrow, rarely more than a few miles deep: 
in some places it is buried under barren sands washed down from the hills, in 
others spurs from the mountains come down to the water’s edge, in a few 
happier stretches oranges and bananas flourish. Away from the coast the 
environment is hard although the people are more fortunate than the inhabi- 
tants of some Mediterranean islands in that the rocks are honeycombed with 
sinks and swallows which serve as reservoirs against the dry months; in a 
few places fresh water bubbles up in the sea beyond the shore line. 

The upper parts of the Lebanon, the gird, are a stony waste, but the middle 
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slopes and much of the Ansariyeh range are some of the most thickly 
populated parts of the country. The Lebanese villagers belong mainly 
to three “minority” religions: ‘Maronite, Druse, and Mitwali. They are 
comparatively recent arrivals; people with views of their own—that is the 
meaning of a minority sect—they fled to places where they could escape from 
government interference. The Lebanon was not a rich country but it offered 
them a natural asylum or place of refuge. Before they came the Crusaders 
used to hunt here. The forests to which Solomon sent for cedar trees and fir 
trees were the mountain’s only asset. These had been exploited from time 
immemorial; round about 3000 B.c. the town of Jebeil (anc. Byblus) did a 
thriving trade with Egypt. Egypt wanted timber for coffins in particular and 
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pylon masts, resin for embalming; it took bears also, and many traces of the 
objects which it sent in return have been found on the town site. On the 
slopes above there are few remains even of the ubiquitous Roman age except 
at isolated holy places like the cave of Adonis or the mysterious lake of 
Yamuneh. The Ansariyeh mountains are the home of another religious 
minority, the ‘Alawis or Nosairis, as they used to be called, backward 
people who shun the towns along the coast. These people may represent 
the aboriginal inhabitants of the hills, they are not newcomers like the 
Maronites and Druses, but the mountain here too has served as a place of 
refuge. 

The strip of land along the coast, on the other hand, has been densely 
occupied since early days. The Lebanon acted also as a barrier to com- 
munications with the interior; it determined the expansion of Tyre and Sidon 
seawards on colonial adventures in other parts of the Mediterranean and, 
when these were halted by the rise of greater powers in the west, the chief 
industries were those which were based on materials close to hand, glass- 
making and dyeing. Beirut was even less well situated; it was a regular port 
of call in the Middle Ages, and Fakhr-ed-Din, the Druse emir, made it 
the capital of his ephemeral kingdom at the beginning of the seventeenth- 
century, but it was a place of secondary importance until French engineers 
‘improved the harbour and built a road and a narrow-gauge rack railway over 
a mountain pass 4880 feet above sea-level. Of the old Phoenician cities Arvad 
(mod. Ruad Island) alone established its power for a time farther inland, 
thanks to its command of the valley between the Lebanon and the Ansariyeh 
range. Tripoli holds a similar position to-day: it is the terminus of the 
northern pipe-line from ‘Iraq and of a railway to Homs, the only broad-gauge 
line which comes down to the coast, and close to it is some of the best agri- 
cultural land in Syria, the rich plain of ‘Akkar. Ports still farther north were 
closer to a natural zone of passage leading to Aleppo and thence to the 
Euphrates; in the second millennium B.c. the port of Ugarit (mod. Ras 
Shamra), a few miles north of Latakia, was a busy polyglot centre which 
traded east with Mesopotamia, west with Cyprus and the Aegean, south with 
Egypt, and north with Anatolia. Alexandretta was cast for a like part in the 
original Baghdad railway plans. 

Beirut is far the largest city on the coast. A few years ago the 
population was given by Himadeh (1936) as 179,360, foreign communities 
forming about 25 per cent. of the total. It was the seat of the French High 
Commissioner and the capital of the state of the Lebanon. The heads of 
several religious confessions live here and there are two universities, the 
Catholic University of St. Joseph and the American University of Beirut. 
It is at once the administrative, the intellectual, and the business centre of the 
country. There has been a great deal of building on the sea front recently, 
boulevards, large office blocks, and hotels, but much of the town dates from 
the last Turkish period when it became the headquarters of a province, and 
it is not an attractive place in spite of its fine situation on the north side of a 
massive promontory with high mountains behind it. As a port it is beginning 
to suffer from the competition of Haifa in the south and Tripoli to the 
north, 
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Beyond the crests of the two coastal ranges which lie well over to the east 
there is little of the Mediterranean atmosphere. This region contains two 
great cities, Damascus, the capital of the state of Syria, and Aleppo in the 
north; Hama and Homs, both on the Orontes, are the only other places with 
populations over fifty thousand. 

Damascus has been called the oldest city in the world; it still retains some 
buildings of the Roman period: part of the city wall, columns which enable 
archaeologists to identify some of the Roman streets, and a portico on the west 
side of the Umayyad mosque; but the most glorious epoch in its history started 
after the Arab conquest of Syria in the seventh century. For ninety years, 
from A.D. 660 to A.D. 750, Damascus, under the Umayyad caliphs, was the 
capital of the Muhammadan empire; splendid mosques, decorated with mar- 
vellous mosaics by Syrian craftsmen, were built at Damascus and Jerusalem, 
rich palaces rose in the country between “the desert and the sown,” irrigation 
works were extended—a canal in the city still bearing the name of Yazid I, the 
second of the Umayyads. To-day though it has been scarred by recent bom- 
bardments, the bazaars are still busy, whole streets and alleys given over to 
particular trades: coppersmiths, shoemakers, tentmakers, saddlers, jewellers, 
fruit sellers, cooks, and so forth. It has always been a great Arab market; it 
is shut off from the west by the Anti-Lebanon but on the other three sides 
roads run in all directions: south to Arabia, north to Aleppo, and east to the 
Euphrates. It has been most prosperous when the western powers have been 
weakest, in the time of the Umayyads for example or after the defeat of the 
Crusaders by Saladin. In recent years the quick-witted effervescent Damas- 
cenes have been absorbed in politics and patriotic demonstrations; Damascus 
has been the headquarters of the Arab movement or movements. 

In the hills above Damascus many small irrigation works have been con- 
structed to make use of the upper waters of the Barada and other streams, but 
the network of canals which run through the city and the gardens round it is 
the only old irrigation scheme on a considerable scale which is functioning in 
the country to-day. As the name of the city is mentioned in the Tell el 
Amarna letters of the fourteenth century B.c. and the place would hardly 
have been habitable before the mountain torrents were controlled, some of the 
canalization may go back to the second millennium or earlier. Many later 
generations have doubtless added to it, but in time of flood water continues 
to pour to waste in the reedy swamps of ‘Ateibe. 

Aleppo strikes one as a graver place than Damascus; the people seem more 
reserved and, as M. Ponsot told the Permanent Mandates Commission, they 
have a keener appreciation of the benefits of security. It was once a great 
“‘desert port’”’ and vast caravanserais where merchants used to store their 
wares are still standing. It was also a manufacturing place with thousands of 
textile workers who specialized in silk fabrics and fabrics of mixed silk and 
cotton. The fine houses in strongly defended quarters of the town where rich 
merchants and manufacturers lived are among the sights of the place. But it 
differs most from Damascus in its surroundings: Damascus is a green oasis in 
a desert, Aleppo, though it is called a desert port, stands in a comparatively 
fertile part of Syria. 

From Aleppo east to the Tigris and south to the Anti-Lebanon the rainfall 
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averages from 10 to 20 inches; north Syria is a region of foothills and plateaux 


_ which are seamed by rivers flowing from the Kurdish mountains beyond the 


frontier; the country east of the Orontes valley is similar. ‘These areas contain 
many tracts of good land, and numbers of ruin-fields and hundreds of occu- 
pation mounds show how heavily it has been settled in the past. One of the 
earliest fine cultures in the Near East flourished at a site called Tell Halaf, 
which is close to the Syrian frontier midway between the Tigris and the 
Euphrates; the people there were using wheeled carts before the rise of the 
Sumerians, and their beautiful glazed pottery reached the Orontes at Hama 
and the coast at Ugarit; they ‘must have made vital contributions to the 
fabric of civilization in the Near East,” ! one reason for this being that the 
variety of the natural products of the country lent itself more readily to easy 
exploitation than Egypt or Babylonia. But the areas over which they spread 
were separated from each other by zones of steppe-land or swamps where 
herds of elephant survived into the first millennium B.c., and at all times this 
country has tended to break up into a number of petty states. 

The steppes merge into the Syrian desert, which is a prolongation of the 
Arabian desert, where the rainfall is often nil. Most of the Syrian desert 
however lies north of the vast network of roads and forts which was organized 
by Diocletian and his successors to protect this frontier of the Roman Empire, 
and the methods of water conservation then adopted to supply the garrisons 
provided a surplus no doubt which was used by nomads and by caravans on 
their way through Palmyra. 

One other region remains to be noted, the Jebel Druse and the plains of the 
Hauran which lie to the south and west of it. The Druse mountain is a huge 
volcanic massif with many old craters on it and round it; a line of little craters 
is strung out to the north towards Damascus; others with irregular streams 
of lava rise in a wild and broken stretch of country which is significantly 
called the Leja or Refuge. Like the Lebanon and the Ansariyeh range the 
Jebel Druse is a place of refuge; sections of the Druses migrated to it simply 
to escape from government interference; about the beginning of our era it 
was the haunt of brigands with whom Herod had to deal. The Palestinian 
hills between this mountain and the sea are lower than the ranges farther 
north and the rainfall here averages again from 10 to 20 inches. The plains, 
which are covered with a volcanic deposit, have become consequently one of 
the chief granaries of Syria and Palestine. The Badawin tribes have been 
driven off by the Druses and the plains of the Hauran are cultivated by Arab 
fellahin. Both parts of the area, the Druse mountain and the Arab Hauran, 
are full of ancient ruins though much has been destroyed in recent years. 
Most of the ruins date from the Roman empire and the centuries immediately 
succeeding its downfall. The story of Bosra (or Bostra) is the story of hundreds 
of sites on the edge of the “desert.” It was once the capital of the Roman 
province of Arabia, a city with long colonnades, an enormous theatre, a 
hippodrome, two vast reservoirs, and several temples; next, large churches 
usurped the places and the building material of the temples; next, fine 
mosques were built and the theatre was converted into a fortress; it was still 
an important place in the time of the Crusades, but a little later—it is difficult 

! See Gordon Childe, ‘New light on the most ancient East,’ London, 1935. 
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to fix the date exactly—it was utterly abandoned; about a century ago it was 
re-occupied and now ranks as a small town, served by a branch railway which _ 
was built for military purposes. 

Among the people of Syria anthropologists distinguish two principal types: a 
hypsibrachycephalic type, one, that is to say, with skulls which are broad and 
high and straight behind; and a dolichocephalic type with long narrow skulls 
and the occiput en chignon; the noses of the former are the larger and longer. 
The people in the mountains, Druses, Maronites, and ‘Alawis, and most 
of the city populations, are assigned to the first group, and among ancient 
peoples the Semitic-speaking Assyrians; the movements of these people have 
been in general from north to south, and there are many representatives of 
the stock in Anatolia. The Badawin mostly belong to the second group, which 
is said, on rather slender grounds, to be that of the ancient Phoenicians and 
Palmyrenians; in Palestine this type becomes increasingly common the 
farther south one goes. These racial facts may be of scientific interest, but 
they have no obvious bearing on the subject in hand. 


At the beginning of the mandatory period, in spite of the political diffi- 
culties they encountered, many Frenchmen took a rosy view of the future. 
The adventure appealed in particular to the parties on the right. It was a new 
crusade. Publicists extolled the beauty of the land and its variety, its glorious 
traditions, its ancient ties with France, the richness of the soil, and so forth. 
Other French voices however were soon heard speaking scornfully of a peculiar 
mystique which went to the heads of Frenchmen whenever the talk turned 
on Syria or the Levant—‘‘ mystique faite de plusieurs facteurs: de souvenirs 
historiques inadaptables au présent; de sentimentalisme sans rapport avec 
le réel”; a mirage which exaggerated everything, traditions, commerce, 
capital, minorities, naval importance, foyer frangais, oil. ‘La Syrie en soi est 
une toute petite affaire coloniale ou rien de vital n’est impliqué pour nous. . . . 
L’article ne vaut pas, ne paie pas.” * And there is a second mystique which 
played a leading part in the early Arab movement which is also in retreat; 
just as some Frenchmen dreamed of the Crusades, young Arabs looked back 
to the dawn of Islam and its first efflorescence under the Umayyads. A note 
of disillusion runs through the reports which have been rendered to the 
League of Nations. Yet although the mandate has proved thankless and 
expensive from the French imperial standpoint, it has added a great deal to 
our knowledge of Syria past and present, and French realists who know the 
country best may not be disposed to take the gloomiest view of its future. 

In the glamorous Middle Ages Syria was undoubtedly a prosperous country. 
The accounts of medieval traders and pilgrims and the various state archives 
which are quoted by Heyd in his story of commerce in the Levant make this 
certain. At that time the wealth of Syria came from three sources: in part it 
came from the transit trade between Europe and the Far East; in part from 
the varied products which were grown there, fruit and cotton in particular; 
in part from the rare stuffs and other articles made by the local craftsmen. 

The transit trade between the Far East and Europe was a trade mainly in 


*See E. Rabbath, ‘Unité syrienne et devenir arabe.’ ‘The quotations are from 
articles by Admiral Castex and Comte de Fels. 


SYRIA AND THE LEBANON: THE PROSPECT 137 


spices, drugs, jewels, and silk. Overland routes were for long reckoned the 
safest and Syria was still fortunately placed; goods came up the Euphrates 
valley as far as Raqqa, thence to Aleppo and the Levantine ports. The trade 
was an old one, and hosts of middlemen, agents, and carriers lived off it. The 
first blow to this trade was dealt by the discovery of the Cape route; the 
Portuguese exploited this discovery so energetically that within a few years of 
Vasco da Gama’s voyage the Italian ships which continued to call at the old 
ports could not find more than a bale or two of pepper to load; the Syrian 
profiteers had overreached themselves. A second blow fell in 1914; up to 
this time a fraction at least of the old transit trade had still passed through 
Syria on its way to Constantinople; this fraction has now vanished with the 
decay of Constantinople and the erection of new frontiers and new customs 
barriers. The present so-called transit trade is only nominally such by virtue 
of these new frontiers and it is of very small dimensions: apart from the oil 
piped to Tripoli from ‘Iraq, it is confined to some live stock for Palestine 
from Turkey and ‘Iraq, some wheat and rye from ‘Iraq for Palestine and 
Europe, and some raw wool from Turkey on its way, mostly, to America; 
there are also a few re-exports. This source of the medieval wealth has now 
run dry. 

Agriculture and stock raising provide occupation and a poor living for more 
than three-quarters of the present population which is unquestionably much 
smaller than it was in the Middle Ages. It amounts now to about three and a 
half millions, and of these from ten to fifteen thousand a year used regularly 
to emigrate before the world depression. No medieval figures of population 
can be quoted, but Lammens (‘La Syrie’) says that of three thousand two 
hundred villages on the assessment rolls of the Aleppo pashalik in the early 
Turkish period only four hundred survived. The rivers in the region, the 
Orontes like the Euphrates and its tributaries, flow generally between high 
banks, the land on either side has to be irrigated, and the density of settle- 
ment which it will carry depends on the condition in which the irrigation 
works are maintained. Anarchy and misrule drove cultivators away from the 
plains to the more barren mountains, and the old irrigation systems which 
had made Syria one of the chief cotton-producing countries fell into ruin; a 
few years ago the only occupant of Apamea on the QMrontes, which is believed 
to have held half a million inhabitants in the classical period, was the care- 
taker of a Belgian archaeological mission, and below the site stretched the 
pestilence-breeding swamps of the Ghab valley. French engineers have 
made some valuable studies of the water regime in most parts of the 
country and some irrigation works are in progress near Homs, but, 
apart from these, on the two chief rivers, the Orontes and the Euphrates, 
gigantic wooden wheels are still the only methods of raising the water. 
Whether, in face of Turkish and Egyptian competition, Syrian cotton or 
tobacco could stand the capital expenditure involved by a big irrigation pro- 
gramme is another question; doubts about this may be one reason why the 
French have not done more. Without irrigation the majority of the peasants 
in large areas are reduced to growing cereals of an indifferent quality as a 
winter crop. The ancient irrigation works which have survived at Damascus 
provide the people with an abundance of fruit: olives, grapes, plums, and so 
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forth; round Sidon and elsewhere on the coast where the soil is not too sandy, 
oranges, lemons, and bananas are grown in gardens watered from wells. 
These show what the country might produce, and fruits, fresh and preserved, 
are one of its more valuable exports, but the difficult situations which are 
becoming chronic in the far more highly developed citrus industry in Palestine 
prove that there is a limit to the expansion of fruit culture as a commercial 
proposition. 

If little has been attempted to restore irrigation works, something has been 
done to remedy another cause of agricultural depression. Agrarian troubles 
due to the exploitation of the peasants by a small land-owning class were at 
the bottom of the disturbances which led to the creation of the autonomous 
state of the Lebanon in the last century, but the real grievances were not 
removed. Usury and the system of métayage as practised here have reduced 
many peasants practically to the condition of serfs. M. de Caix informed the 
Permanent Mandates Commission a few years ago that “‘the fellahin were very 
poor people, working land which ‘did not belong to them with the help of 
loans on very harsh terms. In most cases the fellah never succeeded in com- 
pletely paying off the advances he had had to have in order to live and carry 
on his work.” The system of land tenure bristled with archaic survivals, and 
the land registers were in a state of appalling confusion which facilitated all 
manner of chicanery. The authorities have started a new cadastral survey 
and a new system of registration which with other measures should do much 
to improve matters. 

Sheep raising which besides supplying the people with meat, milk, cheese, 
and curds, furnishes raw wool and skins, which are two of the principal 
exports, has also benefited from the recent regime. For hundreds of years the 
people have kept their flocks on the mountains in the north and west during the 
summer months and have driven them down to the coast or the steppes when 
the high altitudes turn cold. The size of the flocks has been limited conse- 
quently by the number of wells in the interior and their security; according 
to a recent estimate shepherds lost three thousand head a year on the average 
from Arab raiders in the ten years 1914-24. By digging more wells and con- 
trolling the Badawin the Mandatory has conferred an appreciable benefit. 
Fodder shortage imposes strict limits to the number of large cattle which can 
be profitably kept but a small dairy industry has been started at Damascus. 
The number of camels and horses has dropped with the introduction of more 
motor cars; Arab tribesmen are now raiding each other in Fords and 
Chevrolets. 

Syria was once famous for its crafts, in particular for glass-making, metal 
work, and textiles. The first two barely survive; the textile industry still 
employs a number of workers at Aleppo and in other towns, but it has been 
losing ground for a long time owing to the change in fashions of dress and to 
foreign competition, first with European countries and latterly with the 
Japanese. Syrians are enterprising people—some would say too enterprising 
—and they have been looking for new industries to take the place of the old. 
The country is very poor in coal and the more useful metals, and so there can 
be no prospect of developing heavy industries, but it has a supply of certain 
raw materials and the labour to exploit them. A couple of breweries have been 
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started and some distilleries for making spirits and perfumes; there are a few 
modern spinning and weaving mills and two flourishing cement and tile 
works, one near Damascus, the other on the coast south of Tripoli at Ras esh 
Shiqa‘a. Government has done what it could to help these efforts: the 
machinery has been imported free of duty, or almost free, and the products 
have been protected by fairly high tariffs. The new industries have already 
contributed to reduce the heavy adverse balance which has been a constant 
feature of trade returns in Syria, as in Palestine, for the last twenty years. 
If they could be extended to other fields they would make the country so 
much the more self-sufficient, but they are all on a very small scale, they do 
not constitute an industrial revolution. 

The most promising development of recent years is to be seen in the largely 
increased number of visitors who have been attracted to Syria in the summer 
months. The summer hill-station is an old institution both for man and beast, 
but until lately the summer quarters in the hills to which people escaped from 
the damp heat on the coast were very modest. Now numbers of villages 
above Beirut, Tripoli, Latakia, and Damascus have laid themselves out to 
tempt a rich clientele from Palestine, Egypt, ‘Iraq, perhaps also from Saudi 
Arabia. Thirty-two official summer resorts were recognized by the Lebanese 
Government ten years ago. Hotels, cafés, garages, coiffeurs pour dames, are 
springing up. Aley (‘Aleih) has been known for years as the Monte Carlo of 
the Lebanon, and in the Damascus region the Grand Hotel at Bludan has 
recently opened a rival casino. When the cotton season has been good in 
Egypt or the oranges have sold well in Palestine crowds of visitors arrive with 
their families to spend the summer months in the mountains and the Syrians 
see to it that they leave some of their profits behind; in 1938 there were nearly 
twenty thousand summer visitors. A newer departure is a winter season; in 
the same year about four hundred visitors went to the Lebanon for ski-ing 
and winter sports. As the Switzerland or Riviera of the Near East the 
Lebanon has no rivals to fear. 


And the conclusion? Syria has lost the privileged position which it once 
held on the crossing of the routes between the richest powers in the world; 
M. de Fels was justified in calling the French mandate “une toute petite 
affaire coloniale.” And the natural resources of the land do not promise big 
industrial developments, but, granted peace and security, it possesses all the 
necessaries of a good and pleasant life for a much larger population than it 
contains to-day. Thousands, it is true, have emigrated! from Syria in recent 
years, and the flood was only checked by the incidence of the world slump; 
but this does not necessarily mean that the country is over-populated ; it may 
mean, as is the case in Syria if not in the Lebanon, that its own resources are 
grossly under-developed. (Emigration from Syria in the classical period, on 
the other hand, was much heavier: in the first half of the first millennium 
Syrians poured over the western provinces of the Roman Empire as well as 
eastwards into Persia, and so far as one can judge from the ancient remains 
this exodus was due, in all probability, to overcrowding at home.) And the 


‘General Gouraud issued a medieval ordinance—the epithet is Hogarth’s—for- 
bidding emigration from the Lebanon, but it was a dead letter from the start. 
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emigration has not been a pure loss: the remittances of Syrian emigrants have 
helped as “invisible imports” to balance a succession of local budgets. Emi- 
grants in larger numbers have left Italy and Greece and Spain. 

Is the peace and security which is a condition of future progress threatened 
by the numerous minorities of which we have heard so much? In the early 
years of the mandate the French were disposed to lay excessive stress on the 
number and character of the various religious and national minorities which 
compose the population of Syria. There are nine or ten ancient oriental 
churches, half of them in communion with Rome, a small but progressive 
number of Protestants of various persuasions, two Shia Muslim sects (Mit- 
walis and Ismailis), Jews, Druses, ‘Alawis, and Yezidis, professing their 
different religions by the side of a large orthodox Sunni Muslim majority, 
and the Sunni community includes many newcomers from Turkey and ‘Iraq, 
Kurds, Turks, and Circassians who form national minorities. The list is 
formidable but it is easy to exaggerate the gravity of the problem. Recent 
developments are tending to attenuate the strains and stresses which formerly 
threatened the social fabric. With a-few exceptions, the most notable being 
the ‘Alawis and the Shias, representatives of the minority religions are not 
concentrated in one or two areas; particularly in Syria they are scattered 
widely over the whole country, often in quite small groups, obviously in no fear 
of persecution, and the children of all alike attend the same schools: in the 
Lebanon there are far more confessional schools. Religious intolerance finds 
little scope in these circumstances. A striking illustration of a new spirit was 
the spontaneous outburst of fraternization between Muslims and Christians 
in 1936 when the draft Franco-Syrian Treaty was on the tapis. The invitation 
to the Orthodox Greek Patriarch to preside over a recent nationalist congress 
at Bludan is another straw pointing in the same quarter. Druses and Maronites 
in the past, Druses and Muslims to-day, have found no difficulty in making 
common cause together, and the one notorious massacre of Maronites by 
Druses was due primarily to agrarian disputes fomented by an unscrupulous 
Turkish governor. It would be rash to prophesy: the Syrians may find some 
of the newer arrivals hard to digest and in the Lebanon confessional interests 
may continue to play a part in the game of pressure politics, but it would be 
wrong to ignore the new spirit. 


DISCUSSION 


Before the paper the PRESIDENT (Sir GEORGE CLERK) said: Our lecturer this 
afternoon, Mr. Crowfoot, has spent the greater part of his life in the Near East, 
first in the Education Service of the Sudan, when for twelve years he was 
Principal of the Gordon College at Khartoum, and later as Director of the 
British School of Archaeology at Jerusalem. In the course of his duties and his 
vacations he has travelled and excavated in many places whose present and 
future depend upon the outcome of the war. We shall be especially glad to hear 
him upon Syria and the Lebanon. 


Mr. Crowfoot then read the paper printed above. 


The PresipENT: We are fortunate in having with us this afternoon General 
Sir Arthur Wauchope, who was at one time High Commissioner for Palestine. 


: 
4 
> 
l 
> 
y 


SYRIA AND THE LEBANON: THE PROSPECT 141 


He knows thoroughly the whole of the area Mr. Crowfoot has described, and 
we should welcome comments from him. 

General Sir ARTHUR WaucHopPE: I am sure we have all appreciated the 
excellent paper given us by my old friend, Mr. Crowfoot, whom I knew well in 
Palestine. There are some who have the gift of making the most simple matters 
appear complicated; others have the greater gift of making complicated matters 
appear simple. You will agree with me that Mr. Crowfoot possesses the latter 
gift. His lecture dealt with a country full of complexities, both in its political 
and geographical outlook, and yet the generaf survey he gave presented in a 
clear and simple manner all the complex matters involved. 

The archaeology of the old cities, the architecture of the mosques or of the 
Crusaders’ castles, are dealt with largely and commonly in books and lectures; 
but, after seven years spent in Palestine, there is one subject which seems to me 
to be strangely overlooked both by travellers and by writers. The present-day 
domestic architecture of the Arabs is of extreme beauty and originality. Tourists 
in their motor cars often hurriedly pass by Arab villages in their desire to sweep 
on to more famous places. In so doing they pass village after village of great 
beauty. The villages in the stone country both of Palestine and Syria have the 
advantage that the buildings are all constructed of local material which in many 
cases is limestone. We in England know what beautiful building material that 
is. With their perpendicular lines and flat roofs those villages seem almost to be 
a part of the limestone crags which form their background. I am paying the best 
tribute I can to the lecturer when I say it would give us great pleasure if we ever 
had the opportunity to hear another lecture from him on a more special subject. 

The PresIDENT: We have listened to a most interesting paper and, as Sir 
Arthur has pointed out, a paper of conciseness such as it is difficult to achieve 
in reference to that particular area: once you commence to talk of Syria and the 
Lebanon and the country adjacent you can go on practically for ever. It is one 
of the cradles of the human race and from every point of view full of interest. 
One is apt to lose sight of the fact that there is very little known about modern 
developments in that area. We are grateful to Mr. Crowfoot for having shown 
us present-day developments and the possibilities of the future. I share Sir 
Arthur Wauchope’s hope that some not too far distant day we may have 
another, and perhaps more specialized, paper from Mr. Crowfoot. Meanwhile, 
all I can do is to ask you to express to him the very warm thanks of the Society 
for his paper this afternoon, and thanks also to General Sir Arthur Wauchope 
for the illuminating remarks with which he followed the paper. 
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THE EARLY HISTORY OF WATER-SUPPLY 
Cc. E. N. BROMEHEAD 
Meeting of the Society, 30 March 1942 


| is clear that human settlements normally began on sites where a supply 
of water for drinking and other necessary purposes was available at once 
from streams or springs. But in the first place settlements once founded tend 
to grow and may, after the passage of long or short periods, outgrow the 
original supply or so contaminate it by their very existence that a new source 
must be found. In the second place factors other than the simple geographical, 
such as the necessity for defence against enemies or the presence of such 
desirable commodities as mineral ores, may lead to the foundation of settle- 
ments at sites where no supply of water is naturally available. This may 
happen even in England to-day, when war necessitates the placing of camps 
and aerodromes in open country—open, in many cases, just because no 
water-supply is readily available. 

The methods adopted by man to overcome these difficulties fall into two 
main groups: wells and aqueducts. Wherever a spring was used it must have 
occurred to man at a very early stage in history to dig a hole in order to 
increase or make more readily available the water issuing from it. Such 
enclosed springs have frequently been called wells; for instance, most of the 
“holy wells” of Britain are of this nature. The folklore attached to these wells 
is interesting but is not part of the history of water-supply. The word “well” 
is here used for a means of obtaining water from the earth vertically beneath 
the spot at which it is required where it is not obviously present at the surface. 
For springs enclosed by masonry or by other means made available for filling 
buckets a good old English word is in use in the Cotswolds, though stated in 
the Dialect Dictionary to be obsolete. The inhabitants of Hook Norton to-day 
fetch their domestic water-supplies from the Town Tite, the Down End Tite, 
etc. 

When water is visible at the surface but not at the desired spot it may be 
brought to it by pipes or artificial channels, that is by aqueducts in the literal 
sense of the word. To give a complete history of these two methods would be 
an immense task. In the present paper only certain aspects can be dealt with 
in any degree of fullness; on such subjects as the development of machinery 
for sinking wells or for pumping the water out of them, the discovery of 
hydraulic principles, e.g. that of the siphon, the gradual improvement of sur- 
veying instruments necessary for laying out aqueducts, the crafts of making 
pipes from various materials, and so on, only the essential facts can be given 
without discussion. 


Wells 


The importance of wells can be traced in early literature: to take a familiar 
instance, it is recorded in the Book of Genesis that Abraham dug wells, some 
of which were later filled up by the Philistines and redug by Jacob; that 
individual names were given to them is an indication of their value, and there 
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is no reason to doubt that these wells really originated in patriarchal times; 
wells were familiar in contemporary Mesopotamia. Recently we have learnt 
of a well, dated to the third millennium B.c., in the Indus valley at Chanhu- 
daro. Wells were frequently dug in Egypt but cannot always be dated. About 
1300 B.C. Seti I was anxious to obtain water at Akita in the Eastern Desert in 
order to supply a mining settlement. He dug to 190 feet in vain, but his son, 
Rameses II, continued another 12 feet and got an ample supply. The driving 
of adits, 7.e. horizontal passages, from the bottom of a well in order to increase 
the supply was also adopted. An instance at Matruh of Ptolemaic date has 
recently been described. The bed is a soft oolite containing fresh water that 
overlies salt water which penetrates from the sea. A total length of 854-5 
metres was cut; the actual excavation was well done, but the surveying was 
bad. Manholes were sunk, from which tunnelling was started simultaneously. 
The shafts are on the average 40 metres apart; in one case, the distance is 
57 metres ; the tunnels are directed 15 and 10'.° out of the straight in opposite 
directions, necessitating a 12-metre cross-cut. The water was raised 4 metres 
at a pumping station for distribution to pipe-lines. 

Of about the same period is a great well at Hermopolis described by 
Professor Sami Gabra (Jil. Lond. News, 12 June 1937). It is in two stages: 
the first is about 50 feet deep with a diameter of 65 feet; from the bottom of 
this excavation the real well has been sunk a further 65 feet with a diameter 
about half that above. The water was raised by buckets and reached an under- 
ground reservoir by a channel opening from the circular platform at the top 
of the smaller hole. The great well at Cairo is said to be 280 feet deep with a 
diameter of 14'2 feet; it also is in two parts; a spiral way is cut round the 
upper part to give access for animals to work the chain-of-pots pumps at the 
half-way level. Greek wells are known from literature and many carved 
marble well-heads have survived. The Rhyton well at Mycenae was dug 
through hard limestone into a soft red water-bearing conglomerate. On the 
Acropolis at Athens one of two adjoining wells 60 feet deep had been filled 
up near the end of the sixth century B.c. The Romans dug wells wherever 
they went, later adding their great aqueducts if necessary. One at Pompeii, 
diameter 5 feet, depth 116 feet, was sunk through two beds of lava, respec- 
tively 30 and 16 feet thick. It now takes eight to ten hours to recover after 
emptying. At Poitiers a temple well is 124 feet deep. 

In this country a number of Roman wells are known. At Winterbourne 
Kingston a well was dug with a diameter of 3 feet 8 inches to a depth of 73 feet, 
at which was the highest mark of a water-level; the diameter was then in- 
creased to 4 feet 4 inches for another 12 feet (Mansell Pleydell, J.C., Proc. 
Dorset. F.C., X1, 1890). Bede mentions that a deep Roman well at Carlisle 
Castle was shown to St. Cuthbert as a marvel; sevéral wells on the line of the 
Roman Wall are in use to-day. No doubt almost every Roman settlement had 
its well, but the archaeologists who have recorded them, whether in England 
or elsewhere, have usually paid more attention to the remains that have fallen 
down them than to the wells themselves. All ancient wells were dug, not 
bored. It has been stated that the ancient Egyptians bored wells, but this is 
incorrect: in several cases the Arabs in mediaeval or later times have bored 
from the bottom of an early dug well, where the water-table has fallen. 
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The majority of early wells were circular, but a square Roman well is 
recorded at Northallerton, and in the camp at Marigdunum, Felix Oswald 
mentions that a 6-foot square hole was dug to water-level in a framing of oak 
planks, but this was then lined with rammed clay to leave a 2-foot diameter 
circle. Roman wells were steined (#.e. lined) with stone, brick, or wood. That 
just mentioned was of Claudian age, but on the same site third-century wells, 
filled in about A.D. 296, were stone-lined. A Roman well at Wilmcote, 
Warwickshire, 9 feet in diameter, was steined with masonry, and penetrated 
several layers of solid rock. Wells at Silchester and in London were lined with 
old wooden barrels. 


The choice of the site for a well is nowadays mainly a geological question: 
at what depth is there a porous water-bearing stratum of rock? We are apt to 
take for granted the answer to a question of physical geography, why is there 
water in rocks and how did it get there, or, in other words, what is the origin 
of springs? It is curious to notice that this was a matter of acute controversy 
till almost the end of the eighteenth century. In ancient times there was no 
scientific theory which would lead one to say “dig here and you will find 
water.” A well was desired at a given site and was dug in hope: what the oil 
prospector calls a wild-cat well. One exception has been claimed: the city of 
Tyre was built on a small island just off the coast, a good defensible site for a 
maritime people. But there are no streams on small islands. On the mainland 
not far away are some fine springs, whose water could be fetched by the 
inhabitants. The springs of course come from a pervious stratum at its con- 
tact with an impervious one. The beds dip beneath the sea and a deep well 
on the island has tapped what is essentially the same water. But it was not 
dug because a Phoenician geologist knew that the water-bearing rock would 
be reached: it was dug because water was needed at that spot for use in 
time of siege, just as Seti and Rameses dug where a settlement was needed to 
house their gold-miners. In Leckhampton Camp the Romans dug through the 
Inferior Oolite and Cotswold Sands to the top of the Lias clays and got a 
good supply from the sands; but they did not, presumably, reason from the 
neighbouring outcrops in the escarpment that they would find water at that 
level; they dug where they needed water till they found it. 

There is however a possibility that a great but unnamed water engineer of 
later Roman times realized something of the principles involved. Procopius, 
in his book on Buildings, mentions constantly the care taken by the Emperor 
Justinian to secure adequate water-supplies for cities and forts throughout the 
Eastern Empire. Describing the Mesopotamian Province he writes (IIA, 
Loeb Library translation): ‘It so happened that inside the fort there was no 
water at all, for this Baras was built on the steep slope of a very high mountain. 
Outside the fort however, at a very great distance, there was a spring at the 
foot of the mountain, beyond the slope; but it had seemed inadvisable to 
enclose this within the fortifications of the stronghold, so that no part of the 
defences might lie on level ground and so be easy to capture. Therefore he 
devised the following plan. He bade them dig within the fortifications until 
they came approximately to the level of the plain. And when this work was 
completed according to the Emperor’s instructions, water was found there, 


a 


THE EARLY HISTORY OF WATER-SUPPLY 145 


contrary to all expectation, running in from the spring. ‘Thus not only is the 
fortress placed in a position of safety, but it proves to be properly situated as 
regards water also.” 

The passage certainly suggests that success was not contrary to the expecta- 
tion of the man who gave the orders. Procopius gives particulars of aqueducts 
constructed or repaired, underground reservoirs built, e.g. in Constantinople, 
to conserve for use in summer droughts the excess derived from the aqueducts 
in winter, wells dug for many monasteries, turbulent rivers, including one 
called the Donkey-drowner (ovomvixrns), dammed or diverted whether 
temporarily while bridges were built or permanently to improve the defences 
of towns, and the construction of weirs and sluice-gates. The author’s main 
object was to flatter Justinian, to whom in person he attributes all the designs. 
Honour is of course due to the Emperor for his wise and far-sighted policy in 
matters of water-supply, but more, as regards the subject of this paper, to his 
executive hydraulic engineer. 

Directions for choosing a site for a well are given by several ancient writers, 
but they all refer solely to superficial water, with no idea of finding deep- 
seated water beneath an impervious cover. The usual method recommended 
was to lie face downwards 
on the ground with one’s 
chin on the earth at the 
spot to be tested just before 
sunrise. “If vapour is seen 
to rise, dig; for that will 
not happen in places with- 
out water.” This recipe is 
given by Pliny, repeated by 
Vitruvius (the illustration is 
a woodcut from an edition 
of Vitruvius published in 
Florence in 1522), by Cassiodorus in the sixth century a.D., and, with the 
usual deference to authority, by many later writers; the latest I have come 
across is a Frenchman, Belidor, who published his great ‘Architecture 
Hydraulique’ in four quarto volumes, the passage in question being in the 
second, dated 1782. There are varieties of what is essentially the same 
method, e.g. by inverting a pot over the ground and observing whether 
moisture is collected inside it. Pliny also mentions the presence of frogs, 
toads, clouds of insects a short distance above the ground at dusk, and such 
damp-loving plants as rushes, reeds, alder, and agnus-castus, Vitruvius 
adding the caution that they must be natural growths, not human 
plantings. 

Various Romans, starting with Aeneas, had a reputation for finding under- 
ground water: Numa Pompilius knew the secrets of fountains, thanks to the 
nymph Egeria, and in the third century B.c. Paulus Emilius knew the art of 
water-finding which he learnt in the temples. It is possible that the divining 
rod, said to have been used for finding water and hidden objects in China 
before 2000 B.c., is referred to, but that highly controversial subject cannot 
be dealt with here. 
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Some facts and practices connected with well-sinking go back a surprisingly 
long way, but any scientific reasoning of general application is surprisingly 
late. The first deep well in the Artois district, as far as is known, is that at 
Lillers, sunk in 1126, but the credit for the first approach to the Artesian 
principle appears to belong to Italy. For practice our first author is Cassini, 
Professor at Bologna from 1650 and, of astronomy, at Paris from 1671. The 
following account is from John Ray’s “Three physico-theological discourses,’ 
first published, with slightly different title, in 1692; the discourses reached a 
fourth edition, with added notes in 1732. “Cassinus observed that in many 
places of the territory of Modena and Bologna in Italy they make themselves 
wells of springing water by the like artifice [mentioned previously as used in 
Lower Austria, but apparently later in date]. They dig in the earth till they 
come to the water (which stagnates in common wells) which they draw quite 
out. Then within this new digged well they make two cylindrical walls, con- 
centric one to another; the space or interstice between them they fill and ram 
close with well-wrought argilla or clay to keep out the ambient water; which 
done they sink the well deeper into the ground and continue the inner wall so 
low, till the earth underneath seems to swell by the force of the water rising 
up: and lastly they bore this earth or soil with a long wimble; whereupon the 
water breaks through the hole with a great force, so that it doth not only fill 
the well, but overflows and waters the neighbouring fields with a constant 
stream. By this means the same Signor Cassini made a fountain at the Castle 
of Urbin that cast up water five foot high above the level of the ground. It is 
very probable that these waters descend by subterraneous passages from the 
Apennine Mountains, which are about ten miles distant. If such things may 
be done by Art, why may they not also by Nature?” 

Here we have true artesian wells, that is, wells where water is reached at 
depth under sufficient pressure to force it to overflow at the surface; the term 
is sometimes used for any well in which the water rises above the level at 
which it is found; semi-artesian is a better term for those where the water 
does not reach the surface under its own pressure. The exclusion by an im- 
pervious lining of contaminated surface or “‘ambient”’ water is also remarkable 
at that period. This is now accomplished by steel lining tubes which also 
stein the well to prevent the collapse of the sides and is of vital importance. 
Ray’s explanation of the phenomenon is as follows (in fourth edition only): 
“As for the wells about Modena because wheresoever you dig about that city 
for some miles, at the depth of sixty-three foot you meet with water under 
such a bed of argilla which spouts up and rises as high and higher than the 
adjacent country ; I guess there is a subterraneous lake whose waters are com- 
pressed between, perhaps, the Sea or fresh water on the one hand which 
forces them upward and the bed of argilla on the other which keeps them 
down; which bed when it is bored through, they rush upwards, qua data 
porta, with great force and fill the new digged well. This I propose as Con- 
jecture not altogether improbable.” He has the idea of the impervious cap- 
rock correctly, and that of the subterranean lake still survives in popular 
parlance: the subterranean lake under London has appeared in the press 
during the present war. 

But a near approach to the truth had been reached long before, That 
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master of all sciences and all arts, Leonardo da Vinci, “recognized the im- 
portant réle played by the more pervious beds in the synclinal folds of great 
mountain ranges, especially when they are dipping at a high angle and lie 
between impervious beds, in carrying the rain and snow water deep down into 
the crust of the earth, whence they may be brought again to the surface at 
some distant point or perhaps onward into the ocean without reaching the 
surface at all” (Adams, F. D., ‘Birth and development of geological sciences,’ 
London, 1938, 445, 6). In 1691 Bernardino Ramassini gave an account of the 
Modena wells with a figure which we should now call a geological section. It 
shows, beneath the alluvium of the Po valley, alternations of pervious and 
impervious strata described in detail in the text; the last of the pervious 
strata, to which the wells are sunk, receives its water by percolation from an 
underground reservoir at a higher level in the Apennines. Unfortunately he 
thinks that, to fill the said reservoirs “ ’tis by far more probable that the water 
is sent from the sea into such cistern, than from showers or melted snows, 
seeing rain and snow waters run away for the most part by rivers above 
ground; neither can they enter into the ground so deep, as Seneca also 
certifies.” * Yet a hundred years earlier another author more famous in art 
than in science, Bernard Palissy, published his ‘Discours Admirables de la 
Nature des Eaux et Fonteines,’ in which he says, “having made the question 
of the origin of springs the subject of close and long-continued study, I have 
learned definitely that these take their origin in and are fed by rain and by 
rain alone.” 2 And in 1697 Bartholini decided that rain-water, stopped by the 
strata of the earth, was sufficient to feed springs. 

The question of the origin of springs and therefore of rivers remained for 
a long time acutely controversial. It was largely controlled by two theories, 
based on authority as against observation. The theory of the macro- and the 
micro-cosm was one; in man’s body, the microcosm, blood flowed from the 
extremities in veins usually near the surface; it reached them by arteries 
usually deep seated. Therefore in the macrocosm, or earth, the waters which 
arose in the extremities or mountain heights to form rivers reached that 
position by concealed arteries, that is to say it came from the sea by under- 
ground channels which it entered at the bottom of whirlpools. The idea is 
set out by Kircher, a Jesuit, in that well-known source book of early 
geology, ‘Mundus Subterraneus,’ dated 1664 (Illustration to be published 
in Part 11). In 1684 Robert Plot published his elaborate “Tentamen Philo- 
sophicum de Origine Fontium’ ; section 24 concludes “Fontes perennes non 
pendent a pluviis” and section 77 proves springs “‘ascendere in canalibus 
ut sanguis in venis animalium.” ‘The other theory was, as usual, that of the 
verbal inspiration of the Bible. In Ecclesiastes we are told “All the rivers run 
into the sea; yet the sea is not full; unto the place from whence the rivers 
come, thither they return again.”” That the rivers came from the sea agreed 
with the cosmic theory. Physical geography, geology, and hydraulics were 
not recognized sciences like astronomy and had no Galileo to fight their 
battles against mistaken theology. Ray was strongly in favour of rain as the 
source of springs, certain French authors having made calculations to show 


' De Fontium Mutinensium 1691: translated R. St. Clair, 1697. 
2 Adams, op. cit. p. 447. 


ly 
ly 
at 
in 
i, 
a 
in 
te 
h d 
1g 
1e 
ll 
nt 
le 
is 
1e 
ay 
at 
m 
at 
er 
n - 
le 
e. 
ty | 
er 
ne 
n- 
oh 
m 
ta 
n- 
p- 
ar 


148 THE EARLY HISTORY OF WATER-SUPPLY 


that the amount was sufficient, and Halley realized one aspect of the truth 
by tracing the required circulation from the sea through evaporation into 
clouds and condensation on the cool sides of mountains (Phil. Trans., 1692). 
Switzer, in his ‘Universal system of water and waterworks, philosophical 
and practical,’ published in 1734, has a pleasing illustration of Halley’s 
theory, but after summarizing all the known views, is himself wholeheartedly 
against the derivation of springs from percolating rain and concludes that 
they “draw their original out of the sea through hollows and subterranean 
ducts in the bowels of the earth and that they are not owing to any other 
cause.” He tabulates his reasons “‘to which may be added, what I have 
omitted hitherto, that there are abundance of shells, etc., which are found by 
digging in the bowels of the earth, which belong to the Sea.” 

Many and various were the suggestions put forward to account for the 
raising of water from the bottom of the sea to the tops of mountains and for 
the fact that the sea water lost its salt on the journey. The latter was usually 
attributed to underground fires, known to exist from observation of volcanoes 
as well as from the position of Hell: these distilled the salt water as in an 
alembic and so produced fresh springs. 


Meanwhile practice advanced in England as elsewhere. In 1686 Plot 
records a well 180 feet deep at Rotherfield Pypard. At Queenborough in 1723 
an old well 200 feet deep, steined with Portland stone but dry, was deepened 
by auger-boring to 280 feet. Abundant water was found and rose a long way 
up the well. At Sheerness in 1782 a well was dug to 328 feet and bored 2 feet; 


after 42 feet of mud with salt water, which had to be excluded, a bed of hard 
blue (London) clay extended to the bottom, when sand with fresh water was 
found; the water rose to within 8 feet of the surface (Phil. Trans., 1784). A 
well at Norland House, near Holland Park, was finished in November 1794. 
It was sunk and steined 236 feet then bored 5", inches in diameter for 24 feet 
into sand. The water overflowed 18 inches above surface at 46 gallons per 
minute, quite a respectable yield by present-day, standards. A successful well 
naturally led to further attempts near by. In 1791 the vicar of Northall (or 
Northolt), encouraged by the fact that at Greenford Dr. Glass got water at 
117 feet, started digging and recorded the strata: after go feet of clay he 
reached grey sand with “extraneous fossils’ (oysters, etc., in the Basement 
Bed of the London Clay), then 51 feet of red clay (Reading Beds): at 164 feet 
he got his water, which rose within 4 feet of surface, and generously gave his 
parishioners access to the well. 

The learned authors who recorded these facts, mostly in the Philosophical 
Transactions of the Royal Society, drew no general deductions from the 
results, though it seems likely that the actual well-sinkers realized that in all 
the above cases they were dealing with the same strata and had a good idea 
when to start boring so as not to be drowned by the rush of water if they dug 
right through the clay. Even more obvious were the wells of East Lincoln- 
shire, dug through Boulder clay to the underlying Chalk which could be seen 
rising from beneath the Drift in the Wolds to the west. Switzer knew of many 
such wells, notably in Essex, and argued from the fact that the water was under 
the clay that it came upward “from the bowels of the earth” and had no con- 
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nection with rain. The idea of definite strata in this connection was by no 
means new. Dr. Brewer had described the various components of the 
Reading Beds from the Chalk upwards, each with its thickness, and with a 
description of the fossil oysters, in 1700: 

As far as I can ascertain, the first time that a well was sited on scientific 
reasoning and water obtained in agreement with anticipation was in 1785, 
when the Philosophical Transactions give an account of an “artificial spring 
near the side of the river Darwent.in Derby.” A certain house was served by 
a well 100 yards from the river, 12 feet deep: the ground had previously been 
a marsh and the house was built on piles; this well was sunk through loose 
moist black earth till red marl was reached at the bottom. A spring was given 
out at the junction of the two beds amounting to “‘many hogsheads”’ per day 
and rose within 2 feet of the top; but the well was disused on account of the 
badness of the water, which had a sulphurous taste and smell. “Having 
observed that a very copious spring, called Saint Alkmund’s well, rose out of 
the ground about half a mile higher on the same side of the Darwent, the 
level of which I knew by the height of the intervening weir to be about four 
or five feet above the ground about my well; and having observed that the 
higher lands at a distance of a mile or two above these wells consisted of red 
marl like that in the well, I concluded that, if I should bore through this 
stratum of marl, I might probably gain a water similar to that of St. Alkmund’s 
well and hoped that at the same time it might rise above the surface of my old 
well to the level of the level of St. Alkmund’s.” Here we have all the essentials 
of scientific hydrology and the author is Erasmus Darwin. He bored 39 feet 
from the bottom of the old well with a 2'.-inch auger. When sand came up on 
the auger a wooden pipe was inserted which stood 2 feet above the bottom 
of the well and was rammed round with clay. The water rose a foot above the 
well top at about 2 .hogsheads a day and was similar to that of St. Alkmund’s, 
though slightly more calcareous. After one year the quantity doubled and the 
quality became even more like St. Alkmund’s “‘as it probably has its origin 
between the same strata of the earth.”” The exact site of his house and of 
St. Alkmund’s well have been given me by Mr. Williamson, Curator of the 
Derby Museum, where a tablet is preserved with an inscription beginning 
“Terebello eduxit aquam.” The sandstone from which the waters are derived 
is one of the skerries in the Keuper Marl. 

In the majority of wells it is not sufficient to sink until water is found; 
the water must be brought to the surface or above it for use. The simplest 
mechanical means of raising water is probably the shaduf or balanced scoop. 
This device was in use in Mesopotamia and Egypt several thousand years B.c. 
In the latter it is shown in a wall painting of the thirteenth century B.c. and 
is still in use there and elsewhere. Dr. Edward Brown saw it in use for drawing 
water from a well in Slavonia, in one of the villages of semi-underground 
houses ; his account, with a picture, was published in 1685. It was used in the 
Fens for raising water out of ditches a couple of hundred years ago. The 
maximum lift is about 11 feet. A bucket on a rope, whether free or passing 
over a pulley or round an axle, is even more familiar. Greek marble well heads 
are frequently scarred by the friction of the rope, but we are told that in con- 
temporary Thrace the wells were really “‘tites.”” A very fine well-bucket of 
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15° THE EARLY HISTORY OF WATER-SUPPLY 


Celtic workmanship was found in a Roman ‘well near Leicester. A more 
mechanical means of raising water from wells is the chain-of-pots, by which a 
constant succession of buckets is procured. This also is both very ancient and 
in use to-day. It is alluded to in Ecclesiastes xii and was used to water the 
Hanging Gardens of Babylon; the lift here was 300 feet, probably in three 
stages. The so-called chain pump is of the same nature, an endless chain of 
discs ascending in a pipe, of which each section thus becomes a bucket. All 
these machines may be actuated by hand or by animal power through gearing; 
or, when space allows, a wheel with buckets or scoops on the circumference 
can be used, like an ordinary water-mill wheel turned backwards; in a swift 
river a current-operated mill wheel can be used as the power. The screw 
associated with Archimedes, though said to have been brought by him from 
Egypt, is convenient for small lifts. It is quaintly but effectively described by 
Switzer: “this Engine which takes Hold of the Water as a Cork-Skrew does a 
Cork will throw up water as fast as an overshot Mill, whereby in a short Time 
an infinite Number of Water may be thrown up.” He mentions their use at 
Blenheim and Newbury. 

In true pumps the water is either pushed, sucked, or both. A piston pump 
is described by Vitruvius about A.D. 14. Examples of Roman pumps found are 
of small size, with two bronze barrels. A pump from Silchester was made 
from a block of wood with barrels lined with lead. It is not possible heré to 
consider the evolution of the pump in detail, but there was an important 
development in the sixteenth century when towns expanded rapidly. This 
was the raising of water from rivers by bridge waterworks, that is by water- 
wheels fixed in the arches of bridges and actuating pumps by the power of the 
current or tide. These probably originated in Germany; the first in England 
was the London Bridge Water Works erected in 1582 by Morice, a Dutchman. 
New plant was designed by George Sorocold in 1704, and it is his work that 
is described and illustrated in the Philosophical Transactions for 1731; he was 
also responsible for water-wheel pumping stations at Derby, Leeds, and 
many other towns. Less well known are those on the Severn at Shrewsbury ; 
the principle can be applied in quite small streams, for instance on the Glyme 
at Blenheim. In Paris the first of such works were erected under the Pont Neuf 
during the reign.of Henri IV and were known as La Samaritaine from a 
statue which adorned them. In 1670 Rannequin erected those of Notre 
Dame and in 1682 the Marly works for the supply of Versailles a few miles 
farther down the Seine. This was probably the biggest works of the sort ever 
undertaken ; fourteen wheels actuated two hundred and fifty-three pumps in 
three lifts; they raised about 1 million gallons a day some 500 feet, and were 
several times reconstructed. Details of the machinery are illustrated by 
Belidor. London Bridge Water Works were abolished in 1822. 

The use of heat for water-raising goes back at any rate to Hero, but his 
hot-air engine was a toy. A little book published in 1659 and recently 
reprinted by the Newcomen Society deals almost entirely with water raising 
and includes a practicable, though not very convenient, means of ‘drawing 
water out of great deeps by Fier.”” Savery’s engine appeared in 1698. It was 
used in York Buildings Waterworks in London before 1710 and at Camden 
House or Holland House (Switzer’s description gives the former and his 
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plate the latter), Sion House, etc. It was enthusiastically adopted in France, 
and is praised by Belidor as the first really practical means of raising water by 
fire. It was followed by Newcomen’s atmospheric pump in the early eighteenth 
century ; the subsequent improvement by Watt and the beginning of modern 
steam pumping is well known. 

Mention has been made several times of boring as opposed to Sess, but 
the process alluded to was merely the use of hand-augers. The earliest 
account is that of Cassini at Modena about 1660, when the arms of the city 
showed two augers crossed. At Queenborough the 81-foot boring mentioned 
above was done by three men. A deep boring machine was in use in China 
at least a thousand years ago; some credulous authors say two thousand, but 
the earliest record is A.D. 1013. It is on the percussion system, made almost 
exclusively of bamboo and capable of reaching such depths as 5000 feet; 
borings for brine or gas to 3000 feet are numerous. Probably the boring 
machine used by Arabs in Egypt was derived from the Chinese, but the 
ancestry of machine-boring in Europe is to be traced from metal mining. 
The modern era begins with the great Grenelle boring near Paris in 1832, 
which got a magnificent artesian supply from 1795 feet. It is not possible to 
go. further in a sketch of the early history of water-supply, but it is worth 
noting that boring for water for military needs was introduced by Colonel 
Pasley, R.E. about 1835. In 1842 Major Jebb wrote on the theory and practice 
of sinking artesian wells: his paper appeared in Vol. V of ‘Papers on subjects 
connected with the duties of the corps of Royal Engineers,’ and his opening 
paragraph is as follows: “In considering the elegibility of a site for a per- 
manent military work . . . the means of securing an ample supply of water 
is one of the first questions that engages attention. The situation may be in 
all other respects advantageous, but if any difficulty or doubt arises as to a 
command of water, the idea of occupying it will generally be abandoned.” 


(To be concluded) 
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EUROPE 


THE ENGLISH WOODLAND. By Joun Ropcers. London: Batsford, 

1941. 5's X8 inches; xii+132 pages; illustrations. 10s 6d 
The author knows that tree lovers are of various types, and he has carefully and 
liberally catered for all of them. He covered much ground by car or on foot 
and in literary research, and he has done both with zest. He bespeaks sympathy 
for the work of the Forestry Commission: much of the criticism it gets comes 
from too narrow a view. Apart from the necessity of afforestation from the 
business point of view, “for spiritual and mental health,” he writes, ‘““we need 
woodland. In a country where we cannot have great vistas and which specialises 
in intimate scenes, and moreover is grossly overpopulated, trees are a necessity. 
We need another John Evelyn, with his fine enthusiasm, to show the way to a 
greater realization of the value of trees, and recall us to the duty we owe to 
succeeding generations.” 
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A wealth of sound information has been put into these pages: the history of 
forests and chases, the scenic aspects of woods at close range or as part of the 
larger landscape, something of the characters of our very various English trees, 
what the poets have sung about them; such are some of the simples that go to 
make a very pleasant compound. There are nearly a hundred illustrations, 
some of the finest are, tree-tracery in spring, Dartmoor woodland, a Derbyshire 
Dale, the Grand Avenue (Savernake), Duke’s Warren (Dorking), Borrowdale 
in winter; or for instruction, charcoal burning, sawing up Bagot oaks, and a 
Norfolk sawmill. The reviewer has seldom enjoyed a book more. S. E. W. 


NORTH AMERICA 


INAGUA. By GiLpert KLINGEL. New York: Dodd, Mead, and Co., 1940. 

8'. X 6 inches; xiv +386 pages; illustrations. 17s 
Mr. Klingel is a naturalist and collector who has spent some time on the little- 
known island of Inagua, the most easterly of the Bahamas. It is inhabited by a 
few negroes only and is far removed from the fashionable Nassau with its rich 
American pleasure lovers. His first visit was made on a small sailing yacht, the 
Basilisk, which he had fitted up for a collecting trip to some of the lesser-known 
islands of the Caribbean on behalf of the American Museum of Natural 
History. With his one companion he had a most unfortunate voyage in very 
bad weather ‘and was finally wrecked at the north-east point of Inagua. How- 
ever he managed to save some of his equipment and settled down in a small 
shack for some time collecting and making observations and notes on the 
Natural History of the island. It is a barren land with little vegetation except a 
few palms and mangroves and cacti. A large lagoon occupies the centre of the 
island, and here are to be found flamingoes estimated at some three thousand 
by Mr. Klingel. He devotes a chapter to the habits and breeding of this bird, 
which is specially interesting as there are only two other breeding places known 
of the American form. 

A great deal of the volume is occupied with the author’s investigation of the 
marine life on the reefs around the island. To carry this out he has invented a 
steel diving cylinder which apparently he carries on his shoulders and by means 
of which he is able to explore the sea bottom at considerable depths though 
he does not give any details of how the diving cylinder works. With the help 
of this machine he has been able to give us a most vivid description of the 
turtles and sharks, octopi and worms, corals and urchins which swarm around 
the reefs along the shores of Inagua. 

Though not containing much of geographical interest the volume is fascinating 


to the naturalist. It is illustrated with an excellent series of photographs taken by 
the author. W. L. S. 


MATHEMATICAL GEOGRAPHY 


ASTROGRAPHICS or First steps in navigation by the stars: a primer for 
the Airman Cadet. By Frank DeBeNHAM. Cambridge: W. Heffer and Sons, 
Ltd., 1942. 9 * 6 inches; iv+118 pages; scales and “Astrolabe.”’ 7s 6d 

In the use of the author Astrographics means the art of solving sun and star 

navigation problems by graphical methods; and what he calls the Astrolabe is a 

device for doing it : one stereographic projection rotating over another. We should 

ourselves prefer to follow the authorities and think of the astrolabe proper as an 
instrument for measuring the altitude of sun or star by a graduated circle on the 
front plate. On the back one often has an elaborate fret with curling tongues 
whose points represent the principal stars, rotating over a plate engraved with 
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the same stereographic projection; but all this is a useful accessory and not the 
main instrument. 

The complete stereographic projection must be large if it is to give accuracy, 
say, to 10 minutes of arc, and in many problems space can be saved or accuracy 
obtained by using a stereographic scale. On p. 69 Professor Debenham admits 
that ‘‘plotting by the stereographic scale in this way will not appeal to the 
practical navigator since it is rarely if ever a quicker method than that of 
trigonometrical calculation, but for students it has the great advantage that 
it provides no escape from thinking out the problem, which has to be faced 
squarely, no seeking refuge in a formula followed by the more or less mechanical 
process of logarithmic solution,” and the aim of the book is to teach that 
beginner how to think clearly. We must say with great regret that this book is 
not accurate enough for the purpose. It has many good points, such as treating 
the stars as moving star-marks upon the earth, and the device for avoiding an 
error of twelve hours when working with a twelve-hour watch in a day numbered 
from © to 24. The book is handsomely decorated with blocks of early instru- 
ments, described in the extravagant language of Digges and Blagrave; and each 
chapter has in the fashion of the day as motto some words of wisdom from Alice 
or the White Knight or the Hatter. There are instructions and printed arcs for 
making a simple quadrant, and detachable stereographic scales and small pro- 
jection with rotating transparent sheet on which to plot with pencil. 

But simple astronomical statements are loosely worded: ‘“‘In the Northern 
Hemisphere there is one constellation which we can recognize at all times, . . . 
the Great Bear,” p. 29; ““This line is practically coincident with the First Point 
of Aries,”’ p. 30; ‘‘ Orion . . . is often below the horizon of places in England,” 
p. 30; Sirius “is to the south of the Equator and therefore only visible in 
England for part of the twenty-four hours,” p. 31; or ‘‘start your meridians 
where the Ecliptic cuts the Equator, making that meridian a little thicker than 
the others since it will mark midnight and noon,” p. 32. There is frequent con- 
fusion between the pole of the Earth and the projection (e.g. p. 56); the ecliptic 
is drawn upon the terrestrial sphere and the tropics upon the celestial, where 
they are equally out of place; and there are two more considerable errors. 

On pp. 31-33 we have instructions how to make a planisphere to show what 
stars are above the horizon at any given day and hour. This may be done by a 
star chart on the polar stereographic projection, and a piece of tracing paper to 
rotate over it about the pole, carrying the zenith of the place and the horizon 
circle drawn on the same projection. The circular margin of the first must be 
divided into degrees and numbered counter-clockwise to read Sidereal Hour 
Angle of the Air Almanac, for plotting the stars; and divided also into fifty-two 
parts for the weeks of the year, numbered clockwise, starting with March 21 on 
the zero meridian through the First Point of Aries. A concentric circular margin 
of the second must be divided into twenty-four parts, for hours, increasing 
counter-clockwise from twelve hours on the radius from the pole through the 
zenith, which is the meridian of the place, and points south; the points of the 
compass belong to this second figure. To make all this clear it is necessary to 
have two figures. The author has tried to combine them into one with the 
unhappy result that the legend of Fig. 14 reads: “Face north and hold this 
figure above your head with the First Point of Aries pointing south: the stars 
will then appear in their proper relation to the points of the compass :” which 
implies that the stars are fixed in their relation to the points of the compass, and 
denies the rotation of the Earth relative to them. 

The correct procedure is: Rotate the tracing paper over the pole of the star 
map below until the hour of observation on the tracing paper margin coincides 
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with the date of observation on the margin of the star map. The meridian Pole 
to Zenith of the tracing paper then covers on the chart below the celestial 
meridian of the observer; it is this which has to be pointed south, not the prime 
meridian of the star chart. 

The figure in the book does not show nor the instructions state in which 
direction the dates shall run, nor in which sense or from what origin the hours 
on the tracing shall be numbered; it does unhappily show the equinoxes well 
away from the meridian labelled First Point of Aries. 

In the application of the stereo-scale méthod to finding the position circles 
from a pair of star sights (pp. 79-81) there is a difficulty not so easy to explain. 
On p. 81 under Capella there is an obvious mistake in sign: the second equation 
should read p.d. minus z.d. equals minus 04° 43’ or minus 0°85 cm., and the half 
mean which is the radius of the position circle should be 10°08 instead of 10°92 cm. 
Nevertheless the concluded position agrees quite closely with the position 
obtained by calculation trigonometrically, while any one who carries the solution 
through with 10°92 instead of 10°08 will find a result considerably different. 

We have treated the question of the planisphere in detail because it is an 
extreme example of the confused thinking and incomplete presentation that 
seem to us to make this book quite unsuitable for the instruction of those 
R.A.F. cadets for whom it was intended. 


ECONOMIC AND HISTORICAL GEOGRAPHY 


ROME AND CHINA: a study of correlations in historical events. By F. J. 
Teccart. Berkley, Califcrnia: University of California Press (Camb. Univ. 
Press), 1939. 9': X 6 inches; xviii+284 pages; maps. 18s 

Readers of Professor Teggart’s earlier writings, ‘Prolegcmena to History’ (1916), 
‘Processes of History’ (1918), and “Theory of History’ (1925), will be familiar 
with his conception of scientific history, and with his method for realizing it. 
The preface to ‘Rome and China’ states such a historical problem, the meaning 
of the “barbarian invasions” between 58 B.c. and A.D. 107, the solution of which 
must lie in the totality and correlation of the historical data, which he believes, 
and with good reason, to be sufficiently copious for the purpose. It has also 
the attraction that several different solutions have been attempted already, but 
all by applying some hypothesis or other to interpret the records. By laborious 
collection and comparison of no less than forty actual occurrences, from 
Britain to Cambodia, Professor Teggart believes that he has shown that, within 
this period, ‘‘every barbarian uprising in Europe followed the outbreak of war, 
either on the eastern frontiers of the Roman empire or in the Western Regions 
of the Chinese,’”’ with equally precise correlation between wars in the Roman 
East and outbreaks on the lower Danube and the Rhine and between wars in 
the eastern T’ien Shan and outbreaks on the Danube between Vienna and 
Budapest; while eighteen wars in the Roman East followed wars in Chinese 
Turkistan. These correlations are themselves historical facts; and the 
common factor in them all Professor Teggart finds in interruption of trade, for 
the direct effects of which there is documentary evidence. The method is of 
course not applicable to war and trade only; the emergence of great religious 
teachers, in the sixth century B.c. from China to south Italy, is a similar series of 
historical correlations and should be treated similarly. 

The substance of the book is the restatement of the documentary evidence, 
with geographical and some archaeological commentary. It is not easy reading, 
but the argument is clear and consecutive; the footnotes and bibliography testify 
to the thoroughness of the investigation ; and the sketch-maps present the results 
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geographically. It does not diminish their significance that some of the Roman 
wars on the eastern frontier were not fought to repel invasions: some were 
“preventive,” others originated in revolts within territory already Roman; and — 
this was in accord with the declared policy of Augustus. But whatever the cause 
of these wars, they closed the frontier to normal intercourse while they lasted, 
and consequently their economic effects were uniform. 

The connection between the frontier wars in Parthia and Armenia, and bar- 
barian movements in peninsular Europe, is obviously not to be sought within the 
Roman empire; and Professor Teggart’s alternative, that it was by way of the 
Scythian and Sarmatian country beyond the Black Sea, deserves careful atten- 
tion. He makes his point clear by reference to the Pontic empire of Mithradates, 
the unity of which was “‘based on the commerce of the Black Sea” (p. 70) and 
especially on the trade relations of the kingdom of the Bosporus, centred in the 
Crimea. Similar considerations moved the peoples of Macedonia and Illyricum 
who dominated passes and routes, and profited by tolls and blackmail; and 
Germanic economy was similar, as ancient accounts of the fur-trade-show. 
Interruptions to trade routes resulted in raids in other directions, among tribes 
loosely attached to their lands (p. 81), and these raids, even when they did not 
reach Roman territory, disturbed other peoples who did so, and brought about 
a general derangement of a widespread mode of life. 

Over the wide area between Parthia and China the situation was similar 
between the governments and the peoples on their borders. Here the Chinese 
records are invaluable commentary on movements far to the west. The syn- 
chronisms are very close, and illuminate the Roman dealings with Parthia and 
Armenia, and the significance of the Silk Route to the west for peoples and 
dynasts along it. Here too, if the road was blocked, everything went wrong. 

Rather later (A.D. 73-107) the intervention of Marcomanni, Quadi, and 
Iazyges in Pannonia seems at first sight to be an incongruous factor (p. 148), 
but independent antecedents for it are found in the relations of China with 
Mongolia, which begin to be significant from 60 B.c. onwards. In connection 
with the first appearances of the Alani, who had formerly been known as 
Ku-ts’ai, the account given of their movements into Media and Armenia is 

- maintained here against recent criticism, and the extension of western know- 
ledge of the region between Don and Caucasus, from Strabo to Ptolemy, leads 
to discussion of the Aorsi and Siraci, and of the courses of the Don and Volga, 
in the light of Chinese sources. 

Professor Teggart devotes a separate section, after his own exposition, to a 
critical review of older theories about barbarian invasions, Asiatic and Ger- 
manic: overpopulation, expulsion, mere aggression, and martial spirit, and 
restates in contrast with them his own statistical correlation. It is an important 
observation (p. 241) that the statesmen who were responsible for these wars 
were unaware of these consequences of their policy. This is at least partly the 
fault of historians, to whom the remoter facts were often known, but who failed 
to correlate them in the way illustrated here. Are contemporary statesmen more 
fortunate in their historians? ““The comparison of histories is necessary for a 
comprehension of what has actually happened within the borders of any national 
state”; but it is a farther cry from China to Peru than from China to Parthia. 
In conclusion, the suggestion is briefly discussed, that the method here pro- 
pounded and illustrated so effectively, would not work in the modern periods 
of history. But it is urged, and rightly, that here too the first step is to assemble 
the data and inquire how “things actually work in the affairs of men.’ 

It is to be hoped that some part at least of that larger survey may be the sequel 
to this instalment. 
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THE MONTHLY RECORD 


HONORARY PRESIDENT OF THE SOCIETY 


At the Meeting of the Society on 16 March 1942 the President announced 
that H.R.H. the Duke of Kent had been pleased to accept the invitation of the 
Council to become Honorary President of the Society. 


THE POLAR MEDAL 


His Majesty the King has been graciously pleased to approve of the Award 
of Clasps to the Polar Medal to Engineer Lieut.-Commander W. A. Horton, 
R.N., retd. (posthumous), Lieut. J. W. S. Marr, r.N.v.R., G. Ayres, A.B., and 
J. Matheson, Boatswain; and of the Polar Medal in Bronze for services between 
the years 1925-39 in the Royal Research Ships, Discovery II and William 
Scoresby, to Lieut. S. W. Kemp, F.r.s., Dr. N. A. Macintosh, Commander 
W. M. Carey, R.N., retd. (posthumous), Lieut. A. L. Nelson, R.N.R., retd., 
Lieut. L. C. Hill, o.B.£., R.N.R., and eighty-eight other scientists and members 
of the Ships’ Company (Supplement to the London Gazette, 7 October 1941). 

His Majesty has also approved the Award of the Medal in Silver for services 
with the Oxford University Expedition to North East Land, 1935-36, to 
Lieut. A. R. Glen, R.N.v.R., T./Instructor Lieut. Robert Moss, R.N., Acting 
Major N. A. C. Croft, Captain (T./Major) A. S. T. Godfrey, r.£., Captain A. B. 
Whatman, Mr. R. A. Hamilton, Pilot-Officer D. B. Keith, r.a.F.v.r., Mr. A. 
Dunlop-Mackenzie, and Bimbashi J. W. Wright, Sudan Defence Force 
(Supplement to the London Gazette, 10 February 1942). 

The history of the Polar Medal is summarized by J. M. Wordie in Polar 
Record 6 (1933) 57-61. ““A medal is now given for either Arctic or Antarctic 
service, but originally Arctic service only was rewarded . . . the more general 
Polar Medal dates from 1904.” A Clasp is awarded to those who already 
possess the Medal. Originally the Silver Medal was awarded to members of 
land expeditions and the Bronze Medal to those who had worked at sea. This 


distinction has not always been observed in later awards, but has been followed 
in the two most recent recorded above. 


THE CAPITAL OF PORTUGUESE GUINEA 

We are informed by the Foreign Office that the capital of Portuguese Guinea 
was transferred from Bolama to Bissau at the end of 1941. This apparently is 
no new project; it has been discussed for some time, and there are several 
advantages to be gained from the change. Bissau owes its rise to its position at 
the mouth of the great rivers Geba and Corubal. It is the principal port of the 
colony and the natural outlet for the products of the northern, central, and 
eastern districts. Bissau has grown considerably in recent years. “‘Outside are 
the broad avenues and shady squares of the new town which began to grow up 
after the demolition of the ramparts about thirty years ago. Within, in vivid 
contrast, is the maze of narrow streets where Capverdians, Syrians and grumetes 
live.” We quote from ‘Black and white make brown,’ by Archibald Lyall 
(London, 1938). 

Bolama, on the east coast of the island of that name is surrounded on three 
sides by water. ‘“‘Bolama has a quiet, retired academic air about it, for its popu- 
lation is predominantly an official one, and consists of about a couple of hundred 
white civil servants and shopkeepers, a rather larger number of half-castes, and, 
I should judge, two or three thousand negroes in the native quarter behind the 
market.”” Commercially Bolama is a dying city; it lies just far enough from the 
mainland for a ferry to be impracticable and therefore cannot serve as an outlet 
for the southern region of the colony as Bissau does for the northern. Apart 
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from being a larger city, a more important port, Bissau has also advantages of 
easy communications with the rest of the colony by road, and prospects of a 
railway in the future. 

The choice of Bolama as capital appears to have been largely political. 
Portuguese Guinea was probably discovered in 1446 by Nuno Tristao. Trading 
rights were acquired by the Capverdians, who established factories at Cacheu, 
Farim, Buba, and other places. At first there was a capitdo-mér resident at 
Cacheu, and later from 1690 at Bissau, which became the centre of the slave 
trade; ivory, rubber, beeswax, and gold dust were also sent to Portugal, but the 
slave trade was far the most important. The island of Bolama was not used as a 
trading centre. ‘“‘In so far as it belonged to anybody, it was generally held to be 
a possession of the Bissagos king of Canhabaque.” The king however raised no 
objection when the capitao-mér of Cacheu took possession of it in 1753, but he 
sold it to an English merchant, Philip Beaver, for goods said to be worth 
£78 16s 8d when the Portuguese had left. The English only remained a short 
time and in 1830 the Portuguese reoccupied the island. The British protested, 
but without success, and in 1837 Nova Mindelo was built on the present site of 
Bolama. There followed many skirmishes until in 1869 the President of the 
United States was asked to arbitrate, and in 1870 decided in favour of Portugal. 
In 1879, when Guinea became a separate colony, the capital chosen was Bolama, 
which had acquired importance from the many disputes. ‘“‘Indeed the reason 
why the English and the Portuguese fought so stubbornly for the possession of 
Bolama was that they both believed that the Rio Grande was the estuary of 
another great river. In this of course they were mistaken, but by the time they 
discovered their error the dispute had become a matter of ‘prestige.’ ”” 


STONAR AND THE WANTSUM CHANNEL 


The light which the authors of ‘‘Stonar and the Wantsum Channel’”’ (Part I 
Physiographical, by F. W. Hardman and W. P. D. Stebbing, Archaeologia 
Cantiana, 53 (1942) 62) have thrown on the extremely interesting, and as yet 
unsolved, problem of the origin of the Stonar shingle is most welcome. Borings 
suggest that the shingle is 30-40 feet thick where its horizontal width is greatest, 
and that it rests on Thanet Sands, but north of the Stonar Cut it varies in thick- 
ness from g inches to 4%: feet. The shingle consists mainly of well-rounded 
flints of Thanet origin though there are some unrolled flints, and a few quartz 
and igneous erratics. The Stonar shingle ‘““embankment”’ grew southwards 
from the Isle of Thanet and deflected the river Stour fully 2 miles to the south. 
At Sandwich however the river doubles back to the north and reaches the sea 
within a mile of the Thanet cliffs, and more or less in line with its former course. 
This sharp turn north is attributed to a bank of Thanet Sands lying east of 
Stonar, though the main theme of the paper is that the southward drift causing 
Stonar was replaced by a northward drift when the Straits of Dover were 
formed. Tidal currents seem to be given undue importance in causing this drift: 
“A huge volume of the tidal currents rushed along the English Channel from 
the Atlantic and poured into the North Sea from the south. The easterly drift 
began.”” Shingle was then laid as an outer fringe to the bank of Thanet Sand. 
Similarly the authors consider rather surprisingly that the earlier formed 
Stonar shingle bank could not have withstood the sea without the backing of 
sands previously deposited by tides entering the Wantsum from the north. 

This explanation of first the southward and then the northward drift of the 
shingle is attractive on account of its simplicity, but one of the major difficulties 
seems to be that of age. The authors take Fox’s estimate that the continental 
land connection was severed about 5000 B.c., but this is surely a land connection 
due to low sea-level in Neolithic times—no southerly drift could then be 
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building the Stonar shingle bank in its present position. To obtain a sea-level] 
high enough to deposit the Stonar shingle, with the Straits of Dover closed, one 
would have to go back much further, possibly to inter-glacial or even pre- 
glacial times—far too early a date for the still unvegetated Stonar shingle. 

The Wantsum Channel seems to have remained open to the end of the 
Roman occupation and two hundred years later Bede could still describe it as 
660 yards wide, less than a third of its original size, and four hundred years later,: 
in the reign of King Harold, the Wantsum had ceased to exist as a sea channel. 


FUTURE OF IRRIGATION IN INDIA 

In a paper published in the Journal of the Royal Society of Arts (12 December 
1941) Sir Bernard Darley, after describing the construction of irrigation works 
in India during the last twenty years, deals briefly with the possible lines of 
future development, and this aspect was prominent in the discussion which 
followed. With the completion of the Sarda canal, the Sukkur barrage, the 
Sutlej valley scheme, and the Haveli scheme, the waters of all rivers in northern 
India are used as far as is economically possible. In southern India also, with 
the building of the Mettur dam on the Cauvery river, all the best sites for large 
storage reservoirs have been utilized, though other profitable sites may yet be 
found. It will be necessary therefore to find alternatives to these great irrigation 
systems, which, being mostly built at a time of high prices and coming into 
operation during the depression, carry very heavy charges. One is already being 
developed, that is, the tapping of the subsoil water by tube wells. Near Amritsar 
in the Punjab electrical power developed at a large fall on the upper Bari Doab 
is used to pump water from tube wells in the surrounding country. A similar 
but more extensive project is being developed in the United Provinces by 
harnessing falls on the upper Ganges canal. Some fifteen hundred tube wells 
have been sunk by the Government, so that nearly 600,000 acres which cannot 
receive canal water are now irrigated. In the United Provinces also a scheme 
has been undertaken to pump water from the Gogra river, which lies too low 
to allow ordinary flow irrigation. 

The prospects of developing storage reservoirs in northern India are not 
good: owing to the fissured character of the rocks of the Himalaya, few sites 
exist where high storage dams could be built. Another possibility is that of 
using a larger proportion of existing water supplies. At present about half the 
water entering a large canal reaches the fields, the remainder being lost by 
sinking into the ground on the’ way or by evaporation. Experiments are now 
being made to find cheap and efficient materials for lining canals. The main 
canal of the Haveli scheme has been lined with brickwork for a length of 
45 miles, and the expense of this has been partially met by economies in reducing 
the size of the channel. A further advantage of a lined channel is in reducing 
the danger of water-logging. Owing to the high water-table, it will be possible 
to irrigate 1'2 million acres only of the 7 million acres which might be served 
by the Sarda canal. Water-logging is particularly menacing where, as in many 
parts of the Punjab, there are salts in the soil to be brought to the surface by 
capillary attraction. The cost of lining an existing canal however is generally 
prohibitive, and only to be justified where the danger of water-logging is great. 
Speakers in the discussion emphasized the view that great advances are possible 
by using the irrigation water to introduce intensive methods of agriculture, and 
not merely to safeguard existing extensive farming. 


MORE NEW PROCESSES OF COLOUR PHOTOGRAPHY 


In the Fournal for September (98 (1941) 165) we had a note on the Bipack 
process, based on correspondence with Mr. Lawrence Thaw, whose colour 
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films of India had then recently been shown to the Society. In continuation of 
this correspondence Mr. Thaw has now sent us notes of two new processes 
brought out by the Eastman Kodak Company, the first giving enlargements 
from Kodachrome positives, the second contact prints from a new form of 
colour negative. 

For the first, called Minicolor prints, a white-pigmented cellulose-acetate 
base is coated with the Kodachrome three-layer emulsion, suitably modified to 
the condition that prints are viewed by reflected light which must pass twice 
through the emulsion, instead of by transmitted light which passes only once 
through the transparency. Enlargements from the 36-mm. Kodachrome 
original are made to two sizes, 3, X 2", and 74/; x 53/s'inches, costing respectively 
75 cents and $3.50. 

By a more elaborate process enlargements up to six diameters can be made 
from nearly all sizes of Kodachrome cut film, at a price of $12 for a first en- 
largement to 10 X8 inches, and $90 for 40 X30 inches, with a considerable 


_ reduction for second and following prints. This process is called Kotavachrome. 


The second process is called Kodacolor, but is quite different from the 
motion picture process of that name which was superseded by Kodachrome. 
This makes a negative in which the colours are reversed, red becoming blue- 
green and green appearing as magenta, with black and white interchanged as 
usual. This negative film, about 27/s inches wide, fits half a dozen of the small 
Kodak cameras, but is not yet made for the miniature sizes, The negative is 
printed on white stock coated presumably with the same emulsion, on strip to 
sizes always 27/s inches wide, and from square to 5's inches long. A roll of film 
for six exposures costs from $1.25 to $2.50, including the cost of processing, and 
the prints cost 40 cents each. At present enlargements cannot be made, but one 
may anticipate that they will be, and that the process may be adapted also to 
standard size motion pictures. Kodacolor has a rather fast emulsion speed, 
about Weston 20, and the basis exposure time in good sunlight for average 
subjects is 1/50 second at f/8 to f/11. 

We are indebted to the Librarian of the Kodak Research Laboratory at 
Harrow for a few of the above details, and for reference to an article in the 
British Journal of Photography for 13 March 1942, which gives much technical 
information on the very complex processes involved. 

RECENT ADDITIONS TO THE LIBRARY 

Through the temporary suspension of the Supplement to the Journal and the 
reduction of the space available for reviews, a number of books recently added 
to the Library have not been brought to the notice of Fellows. Most of those 
referred to in this note have been bought for the Library and the titles do not 
include those it is proposed to review in the Journal. The Library now has the 
three volumes of Dr. J. H. Clapham’s ‘Economic history of modern Britain’ 
(Cambridge University Press), the last volume of which was published in 1938. 
This is the only work on this scale dealing with British economic development 
from 1820 to 1914: the subtitles of the volumes, the early railway age, free trade 
and steel, machines and national rivalries, with an epilogue on 1914-29, do not 
perhaps indicate its wide scope; which includes agriculture, population, and 
the economic activities of the state. Twelve further parts of the ‘Land of 
Britain’ have been issued recently by the Land Utilization Survey, also a “Types 
of farming map of England and Wales,’ and a ‘Land fertility map of Britain 
(South sheet),’ both with explanatory bulletins. An important historical work 
is the ‘Cambridge History of Poland’ (Cambridge University Press, 1941), 
edited by W. F. Reddaway and others. Adverse circumstances have prevented 
the production of a volume dealing with the early history; the present treats of 
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Polish history from Augustus II to Pilsudski (1697-1935). Brief accounts of 
Polish life and countryside are contained in Miss Monica M. Gardner’s ‘Poland’ 
(A. and C. Black, 3rd ed., 1942) and in Miss Violet Mason’s “The land of the 
rainbow’ (Minerva Publ. Co., 2nd ed., 1941). 

The economic relations of the Soviet with certain countries are examined by 
Miss Violet Conolly in ‘Soviet trade from the Pacific to the Levant,’ which, 
though published in 1935, remains valuable for its examination and collation of 
much Russian literature. It includes an account of the Soviet Far Eastern 
Region. Other books on the Far East are ‘The industrialization of Japan and 
Manchukuo, 1930-40,’ edited by E. B. Schrumpeter (New York, Macmillan 
Co., 1940); ‘Japan, the hungry guest,’ by G. C. Allen (Allen and Unwin, 
1938); and Maurice Collis’ historical sketch of European visitors in China since 
the seventeenth century, ‘The great within’ (Faber, 1941). The first of these 
books deals in great detail with population and raw material, the organization 
and development of industry, and the balance of international payments. The 
second is a more general survey of modern Japan by one of the contributors to 
the first. A similar study of another great region of Asia is contained in ‘Eco- | 
nomic problems of modern India’ (Macmillan, 1939-41), two volumes edited by 
Professor R. Mukerjee, with the collaboration of university economists and 
members of the Indian Civil Service. 

Interest in American life and institutions has prompted the publication of a 
number of introductory outlines: to those already noticed in the Journal may be 
added the ‘Brief history of the United States’ (Oxford University Press, 1942), 
by Professor Nevins. A detailed study’ of an important element in American 
history is Professor M. L. Hansen’s ‘The Atlantic migration, 1606-1860,’ 
which deals mainly with the origins and motives of the successive waves of 
migrants. Present conditions and political alignments in Central and South 
America are treated by John Gunther in his ‘Inside Latin America’ (Hamish 
Hamilton, 1942), written in the individual style familiar to readers of his 
earlier works 
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Thirteenth Meeting, 2 February 1942. The President in the Chair 

Elections: Lieut. Lawrence Hamilton Browne, D.c.mM.; Sub-Lieut. John 
Evelyn Moore, R.N.; Arthur Elwyn Owen, B.a.; Gordon Edgar Payne, F.s.1., 
M.T.P.1I., M.INST.M. and Cy.£.; Hilary a’Beckett Eccles Williams, B.a. 

Paper: Recent development in the Netherlands-Indies. By Dr. G. H. C. Hart 


Fourteenth Meeting, 9 February 1942. The President in the Chair 
Paper: Geographical aspects of malaria. By Sir Malcolm Watson 


Fifteenth Meeting, 16 February 1942. The President in the Chair 

Elections: Frank Drake; Mrs. Georgina Elizabeth Dutton; Rev. Canon 
George Frank George, F.R.1.B.A., F.R.S.A.; Eric F. Hodge; Reginald William 
Kirkman, M.A.; Prince H. Habib Lotfullah; Sub-Lieut. John Edward Robson, 
R.N.R.; Christopher Albert Walter Sandeman; Professor Harold Bernard 
Ward, PH.D. 

Paper: Some routes to the plateau of Southern Iran. Ninth Asia Lecture: by 
Dr. J. V. Harrison 


Sixteenth Meeting, 23 February 1942 
Geographical films of ‘Iraq and Switzerland. By Wing-Commander H. I. 
Cozens 
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